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The Field Artillery Journal 


Vol. V JANUARY-MARCH, 1915 No. 1 


EXTRACTS FROM LECTURES DELIVERED AT THE 
SCHOOL OF FIRE FOR FIELD ARTILLERY. 


By Mayor Epwarp P. O’HeErn, OrpNANCE DEPARTMENT. 
December, 1914. 


RECENT IMPROVEMENTS IN OuR SERVICE ARTILLERY MATERIEL. 
Model of 1913 3.8-Inch Howitzer and Carriage. 


The 3.8-inch howitzer and carriage, Model of 1913, are 
similar in general to the 3-inch gun and carriage. Many of the parts 
of the two types, except the gun and recoil parts, will be inter- 
changeable. 

The limits of elevation for the howitzer are, however, not as 
great, being from minus 5 to plus 40 degrees without sinking the 
trail. 

On account of the lower velocity, the howitzers are not well 
adapted for anti-balloon work; hence it was not considered neces- 
sary to provide for a greater angle of elevation than 40 degrees. 

The recoil of the howitzer varies from 37 inches to 26 inches, de- 
pending upon the elevation, the shorter recoil being for the highest 
elevation. It has a total of 45 degrees traverse, the same as the 3- 
inch. The howitzer and carriage tested at Rock Island are being 
forwarded to Sandy Hook Proving Ground for more extended firing 
tests. Upon the completion of this test they will probably be 
forwarded to Fort Sill. There are now under manufacture eight 
batteries of 3.8-inch howitzers and carriages of the new type. 


3-Inch Mountain Howitzer and Carriage. 


The 3-inch mountain matériel has been under test by the 4th Field 
Artillery since last January. <A preliminary report has been re- 
ceived stating in effect that the present carriage is considered too 
complicated and suggesting that a split trail carriage be furnished. 
A study of the subject in the Ordnance Office has indicated that 
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RECENT IMPROVEMENTS IN OUR MATERIEL 7 
such a carriage would be more complicated and would probably 
make necessary an additional pack. 

A total traverse of 6 degrees is provided with the 3-inch moun- 
tain howitzer tested. On account of the general limitation as to 
size of parts it seems probable that not to exceed 25 degrees traverse 
could be provided with a split trail type of carriage. 

The trail of the present mountain gun is so light that it can be 
readily moved by one man. It usually seats on the first shot, thus 
reducing the importance of providing for a wide traverse on the 
carriage. No extended description of this matériel is being given 
as it is understood to have been already the subject of a lecture 
before the School of Fire. 

The following are a few of the general characteristics, of this 
new matériel: weight of projectile, 16 pounds, muzzle velocity, 
900 foot seconds; maximum range, 1800, 3300 and 5500 yards re 
spectively for each of the three zones; semi-fixed ammunition ; 
variable recoil; quick release to bring the gun into a convenient 
loading position without disturbing the aim. 

The gun and carriage are carried in five packs as follows: Gun, 
cradle, top carriage and axle, trail, shields and wheels. Provision 
is made for carrying ninety-six rounds per gun, this being on eight 
mules, each carrying twelve rounds. Only ten rounds per mule 
have been carried in the 2-inch .95 matériel. The increase has 
been due to the abandonment of the wooden boxes or carriers pre 
viously used and the substitution of canvas carriers, the ammunition 


being in strong tin cases. 


Artillery Wheels. 


Experiments are being conducted with a number of proposed 
improvements in the construction of artillery wheels. 

The most promising results are being obtained by the use of 
wheels having metal spoke shoes attached to the felloes thus sup- 
porting the end of the spokes. 


Harness. 


A possible change from steel collars to breast collars is in con- 
templation. The decision will depend upon the results of tests now 
being made in al regiments in continental United ,States. The 
reports are due by March Ist. 
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Favorable report has been received from a limited test by a battery 
of the 3rd Field Artillery, in its work at Tobyhanna last summer. 


7.6-lnch Howitzer Matériel. 


There have been designed and are now under construction a 7.6- 
inch siege howitzer and carriage. This will fire a 240 pound pro- 
jectile with a muzzle velocity of 1100 feet per second. At 40 
degrees elevation a projectile having the present service type of 
head will reach a maximum range of approximately 9450 yards. 
By the use of a lighter weight projectile—190 pounds—equipped 
with a very long, sharp pointed head, a muzzle velocity of 1350 
feet per second can be secured and a maximum range of 12,250 
yards. In transportation the howitzer and the recoil cylinder are 
to be carried in one load and the remainder of the carriage in 
another. Each load will be about 8,000 pounds, the same as the 
present loads for 4.7-inch gun and 6-inch howitzer. 


Light Weight Projectiles for 4.7-Inch and 6-Inch Howitzers. 


There is under consideration the question as to the desirability of 
lighter weight projectiles in addition to those now supplied 4.7-inch 
and 6-inch howitzers, the purpose being to increase the maximum 
ranges. The extreme ranges can thereby be increased by from 
20 to 30 per cent., an advantage which seems to me to justify the 
complication of carrying two weights of projectile. 


9.5-lnch Siege Howitzer. 


There are now in course of preparation designs for a 9.5-inch 
siege howitzer and carriage. This weapon will fire a projectile of 
480 pounds with a muzzle velocity of 1,200 feet per second. It will 
have a maximum elevation of 40 degrees without sinking the trail, 
and will attain a maximum range of approximately 11,000 yards 
with the full weight projectile. With a reduced weight projectile 
the maximum range can be further extended. For transportation 
purposes it is expected to have the system sub-divided into five 
loads, four of them comprising the gun and carriage and one the 
equipment. The heaviest load is expected to be approximately 
11,000 pounds. 
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Ammunition Trains. 


There are now under manufacture sufficient caissons and other 
vehicles for three ammunition trains for 3-inch matériel. Each am- 
munition train comprises twenty-four caissons and limbers, one 
store wagon and limber, one battery wagon and limber, and one 
spare gun and limber. 


Range Finder. 


There has been adopted for service a 1-meter base range finder 
having the principles of the Goerz instrument tested at the School 
of Fire and recommended by the Field Artillery Board for adop 
tion. Specifications have been prepared and an effort is about 
to be made to secure proposals for furnishing a supply to at least 
complete the equipment of the regular service. On account of the 
war in Europe it seems probable that they will have to be manu 
factured in this country. Twelve have already been issued. It is 
expected to carry them on an “off” artillery horse, fastened hori 
zontally at each side of the:horse. They can be carried short dis 
tances by being suspended in rear of the saddle. 

The following are some of the principal requirements for these 
range finders: Power 15, field of view not less than 2.4 degrees; 
field must be flat, free from chromatic and spherical aberration, 
coma, and distortion; angle of site measuring device in which read- 
ing will be obtained by leveling the level device after the telescope 
is pointed at the target; must have convenient method of adjusting 
for infinity, self-contained internal adjuster preferred. Range 
finder is to be graduated up to 20,000 yards. Mean error in ten 
readings at each range must not exceed: 


10 yards at 1,000 
100 yards at 4,000 
200 yards at 6,000 
400 yards at 8,000 
500 yards at 10,000 


Weight of instrument must not exceed 25 pounds. One instrument 
of each lot of ten will be jolted for two hours in each of two posi- 
tions, the jolting to be such as to give the instrument a drop of 2 
inches under its own weight 30 times per minute. After adjustment 
the errors must not exceed those given above. . 

Each of the instruments that has been given the durability test 
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will be subjected to artificial rain for five minues and must show no 
leakage into the interior of the instrument. 


Observation Instrument. 

There has been adopted for service an observation instrument 
of the scissors type, to be made under specifications in accordance 
with the Goerz instrument tested at the School of Fire and recom- 
mended for adoption by the Field Artillery Board. A supply of 
these is about to be procured under the same conditions as described 
for the new range finder. 


Observation Ladder for Field Artillery. 


There has been developed at the Rock Island Arsenal and about 
to be forwarded to the Field Artillery Board for test, an observa 
tion ladder to be attached to a 3-inch field gun caisson. ‘This 
ladder is of sliding and folding type, is provided with a shield, a 
seat for the observer, and a support for an observing instrument. 
It is made in three sections, the lower one hinged at the front edge 
of the caisson chest and the upper sections telescoping into the 
raised position. The height is adjustable between approximately 
15 and 25 feet. 

The ladder or observation tower is of steel construction and 
weighs, with its attachments, approximately 500 pounds. It is pro 
posed to carry it on the caisson of the store wagon limber, this 
having less weight than a limber filled with ammunition. In tests 
at Rock Island three and a half minutes were required from the 
command to unlimber until the ladder was raised and a man was in 
position on top. The ladder was completely taken down and secured 
in position in three minutes, but it was stated that these times could 
be considerably reduced by experience and drill on the part of the 
personnel. 


Machine Gun on Caisson. 


Three-inch gun caissons are being equipped with means for carry- 
ing an automatic machine rifle pack outfit and seven boxes of small- 
arms ammunition ; that is, 2,100 rounds. It is proposed to carry the 
gun, spare parts and one box of ammunition on the rear of the cais- 
son chest, and to carry six boxes of ammunition on the front. The 
presence of the parts attached to the caisson door does not interfere 
with the opening of the door. It is proposed to carry two machine 
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guns and 4,200 rounds of ammunition for each battery. The equip- 
ment as worked out at the Rock Island Arsenal has been or is about 
to be forwarded to the Field Artillery Board for test. It has not, of 
course, been officially adopted. 


Panoramic Sights. 


There are under manufacture at Frankford Arsenal 138 pano- 
ramic sights of a new model—Model of 1913—differing from the 
former model— Model of 1904—in that there is an additional deflec- 
tion scale on which deflection differences may be set off without 
disturbing gthe setting of the original deflection scale. Head prisms 
are also mounted so that they may be turned about a horizontal 
axis, thus permitting targets up to 300 mils above the horizontal 
plane being used as aiming points. This change will decrease the 
difficulty of selecting suitable aiming points. 





Pocket Flash Lights. 


There are being procured for issue to the service flash lights of 
pocket size. In this type a commercial flash light has been modified 
to prevent short circuiting from the exterior. The case is much 
stronger than the tubular flash light cases heretofore issued, and 
in addition affords better protection for the electric batteries. 


Fuse Setter. 


In view of the desire of the field artillery that a better fuze 
setter be developed, a great deal of thought has been given to that 
article of equipment within the past couple of years. It has resulted 
in various samples being forwarded to the Field Artillery Board 
for test and in other suggested changes not yet developed to the 
point justifying their consideration by the board. The types for- 
warded for test and not yet reported upon include one in which the 
fuze setter is rotated while the projectile is held fast; one in which 
a latch is provided to prevent the projectile from- being withdrawn 
until accurately set; one in which an index is provided to indicate 
when the fuze is properly set, and the Greble fuze setter, involving 
a number of new principles. There has been very recently for- 
warded for test by the Field Artillery Board a bracket fuze setter 
procured from the Ehrhardt Co., presumably having all the latest 
and best features developed by that company. This fuze setter 
embodies the principle of setting the fuze by turning a crank. An 
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attempt was made to purchase a Krupp fuze setter and a French 
fuze setter, but the manufacturers declined to sell samples. Draw- 
ings of the Krupp fuze setter indicate that it differs from the Ehr- 
hardt type chiefly in that only one turn of the crank is required 
to set the fuze, whereas two turns are required with the Ehrhardt 
type. In the Ehrhardt type the first turn of the crarnk in effect 
rotates the entire round until the pin in the fixed part of the 
round comes against a stop in the fuze setter. The second turn of 
the crank moves the time train ring the proper amount, depending 
upon the setting. In the Krupp fuze setter one or more extra sets of 
beveled gears are used, in order that the two parts of the system 
may turn in opposite directions; thus performing both the above 
functions with one turn of the operating crank. The greater sim- 
plicity of the Ehrhardt type is thought to more than justify the 
extra turn of the operating crank. 

One of the proposed changes in the service bracket fuze setter 
as now being tested at Frankford Arsenal is an arrangement to 
make the corrector scale more plainly visible than at present. This 
is accomplished by making that scale a complete circle as on the 
hand fuze setters of the latest type. This avoids the necessity for 
a celluloid cover to protect the internal parts of the fuze setter, 
the corrector scale being wide enough to cover the slot for the 
pointer arm. The graduations on the corrector scale are on a circle 
of larger diameter than on the present bracket fuze setter, and will 
be much more easily read. 

Another feature being tested out is the addition of a spring 
plunger to the operating handle of the corrector scale, so that a 
distinct click will be given for each turn of the handle. As each 
turn will correspond to one mil change in corrcetor setting, it 
will only be necessary for the operator to turn the handle five 
times at the command “Up 5” or “Down 5,” counting the clicks to 
indicate when the proper change in setting has been made. This 
is a simple device and it is thought will facilitate quick changes in 
the corrector. 

A third proposed change in the bracket fuze setter consists in 
making a casting which includes both the housing and the base, 
thereby simplifying the fuze setter by reducing the number of parts. 

In order to give greater leeway in using fuze setters, under ab- 
normal conditions of weather or ammunition behavior, corrector 
scales of hand fuze setters, models of 1912 and 1913, are being 
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extended to provide for an up correction of 75 degrees, the present 
limits being 25 degrees for guns and 30 degrees for howitzers. 
No change is being made in the limit of the down correction, or in 
that of the bracket fuze setters, those limits being 25 degrees up and 


down. 


Strengthened Fuses. 


On account of the failures of the 21-second and 31-second fuzes 
to function due to a breakage of the stock before the fuze had time 
to function upon impact, greatly strengthened types have been de- 
veloped and are now undergoing test at the Sandy Hook Proving 
Ground. The new types are thought to be at least twice as strong 
as the older ones. They are to be tested at direct and at inclined 
impact against steel plates, the soil conditions at the Proving Ground 
not being satisfactory for ground impact. Unless something un- 
expected develops at the Proving Ground, 25 rounds of each type 
now awaiting shipment at Frankford Arsenal will be forwarded 
to Fort Sill for further firing tests. 


High Explosive Shrapnel. 


There are now under manufacture at Frankford Arsenal approxi- 
mately 130,000 rounds of 3-inch high explosive shrapnel, several 
lots which have already been completed. These are made in accord- 
ance with the general design of the Ehrhardt type, but have some- 
what heavier cases and larger base charge, thereby securing increased 
ball velocity upon burst. There were recently assembled into com- 
plete rounds 10,000 high explosive shrapnel projectiles procured 
from the Ehrhardt Co. Their general behavior on test was ex- 
cellent, but their efficiency as ordinary shrapnel is marred by the 
relatively low ball velocity, 191 foot seconds given by the base charge 
and by the light weight (138 grains) of the shrapnel balls. 


Shrapnel Efficiency. 


The relative efficiency of a shrapnel containing a large number of 
light weight balls as compared with one containing a smaller number 
of heavy weight balls has not, as far as I am aware, ever been 
thoroughly ascertained in this country, nor has the relative efficiency 
of a heavy case shrapnel as compared with a light case one contain- 
ing a correspondingly greater number of balls. The decision seems 
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to hinge on the question as to what percentage of the balls in the 
two types will be effective under the usual conditions of fire. All 
the types will have sufficient ball density and sufficient ball energy 
for targets close to the point of burst, but the heavier balls and 
those with the greater velocity, will of course have greater effective 
range beyond the point of burst. In the design of the service 
shrapnel the principle of heavy case and heavy balls has heretofore 
been employed. It is proposed to manufacture and forward for 
comparative test in connection with the firings about to be under- 
taken at Fort Sill samples of shrapnel embodying the other principles. 
The French claim that high explosive shrapnel are undersirable, 
because they have neither the efficiency of common shrapnel nor 
that of high explosive shell within their respective spheres. The 
extent of the loss of efficiency as common shrapnel is indicated by 
the fact that in the Ehrhardt types the common shrapnel carries 
19.8 per cent. of its weight in balls, whereas the high explosive 
type carries only 40 per cent., or about 20 per cent. less. The high 
explosive shrapnel when used as shell is undoubtedly much less 
efficient than high explosive shell, in at least as far as concerns 
mining effect. 

It has been- reported that the Germans are well pleased with 
the work of their high explosive shrapnel in the present war and 
that the French are well pleased with the work of their high 
explosive shell as will be referred to again later. 


Aeroplane Bombs. 


There was tested at the Signal Corps Aviation School at San 
Diego a few months ago a number of bombs or drop grenades 
suitable for use with aeroplanes. Some of these were a pear- 
shaped variety procured from a private manufacturer and some 
were an elongated cylindrical type manufactured at Frankford 
Arsenal. The weight per bomb was 15 pounds except that a 
few of the cylindrical types were of 50 pounds and of 100 pounds 
weight. The results with all types were satisfactory as regards 
safety and certainty of action. The pear-shaped type was, however, 
unstable in flight, wobbling more or less in dropping, with correspond- 
ing inaccuracy in point of fall. The flight of the elongated type was 
very regular and the target practice excellent, most of the bombs 
falling within 20 or 30 feet of the desired point on the ground 
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when dropped from an altitude of 2,000 feet. All types were pro- 
vided with tail pieces to insure steadiness of flight. 


Jump of Field Gun. 


Firings were made at Sandy Hook Proving Ground some months 
ago with a view to determining how much if any the jump of the 
3-inch Field Gun is affected by the following conditions: 

(a) Spade at the edge of a hole in the ground into which it would 
drop after a small movement of the carriage. 

(b) Effect of firing over a parapet close to the muzzle of the gun. 

(c) Effect of omitting elevating mechanism. 

The results clearly indicated that the jump was not appreciably 
affected by any of these conditions, a conclusion which seems 
rather surprising. It demonstrated that such jump as occurs is 
essentially due to the lack of coincidence between the center of 
mass of the recoiling parts and the axis of the bore. If these be 
made to coincide, as is being done with the latest types of guns, 
there will be practically no jump. 


Accuracy Life of 3-Inch Field Guns. | 


Data as to the accuracy life of 3-inch field guns are limited to 
records from the Sandy Hook Proving Ground, where firings are 
normally slow, where there is a considerable number of excessive 
pressure rounds and some reduced charge rounds. 

Under these conditions it has been found that guns become un- 
suitable for use in the ballistic tests of powder and fuzes after 
about 1,500 rounds. One gun after being fired 2,200 rounds had 
a short liner inserted to extend over the part of the bore that was 
most eroded. It has since been fired 604 rounds and is probably 
suitable for about 200 more before the accuracy becomes impaired ; 
that is, for a total of about 800 rounds after relining. One gun, 
after firing 2,446 rounds, was completely retubed and has since been 
fired 2,250 rounds, and is probably good for 800 more before the 
accuracy becomes impaired. This particular tube has shown ex- 
ceptional quality as to resistance to erosion. Accuracy firings gave 
mean deviations of 1.35 feet and 1.29 feet for fire round groups 
on a 1,000 yard target for a gun that had been fired 2,094 rounds and 
was considered by the Ordnance Board to be unsuitable for tests of 
powder and fuzes. A new gun generally gives mean variations 
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within 1 foot when fired under similar conditions. It is believed that 
a 3-inch field gun will show reasonable accuracy up to 3,000 rounds 
under battle conditions and that it will be fairly serviceable con- 
siderably beyond that point. 


Anti-Aircraft Gun. 


The illustrations herewith show a 6-pounder high velocity anti- 
balloon gun developed and tested about two years ago. The pro- 
jectile weighs 6 pounds and is fired with a muzzle velocity of 2,400 
feet per second. Difficulty was encountered in securing a time train 
fuze that would burn satisfactorily at that high velocity, so an order 
was placed abroad for one thousand rounds of ammunition which 
the Ehrhardt people claimed to be able to manufacture with proper 
functioning. The delivery of that ammunition has been stopped 
by the outbreak of the war in Europe. 

The most promising projectile is a high explosive shrapnel in 
which the head explodes after having traveled 50 to 75 yards beyond 
the point of burst of the shrapnel proper. This gives two puffs 
of smoke to assist in ranging. It has been recently reported that 
the method in use abroad with common shrapnel is to fire a battery 
salvo with fuzes having slightly different settings. This gives four 
balls of smoke and greatly facilitates ranging. 


Our APPROVED Project FOR FIELD ARTILLERY MATERIEL AND 
AMMUNITION, AND STATUS OF ITS EXECUTION. 


Note.—Although the text of the proceedings of the Greble Board 
was published in the July-September, 1913, number of the Frew 
ARTILLERY JOURNAL, the portions here quoted by Major O’Hern 
are reprinted because they are considered essential to a proper 
understanding of a subject which ts of interest to every one who 
takes an intelligent interest in the military preparedness of the nation. 





Field Artillery Project. 


The approved project under which the Ordnance Department and 
the other departments concerned have been operating in the supply- 
ing of guns, ammunition, etc., for field artillery is that recommended 
by the Board of Field Artillery and Ordnance Officers com- 
monly known as the “Greble Board,” convened in February, 1911. 
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The recommendations in that report were based on the assumption 
that in case of war with a first class power it would be necessary 
for the United States to raise at once a mobile force of approximately 
150,000 men within the limits of continental United States. The 
field army was considered the smallest unit containing all the ele- 
ments required in field warfare. The type adopted as a basis for 
decision as to Field Artillery was composed of three division and 
one auxiliary division, since designated as Field Army Troops; 
the Infantry component of the auxiliary division being one brigade. 
Based upon the Field Service Regulations and special directions of 
the Chief of Staff the number of guns per division was fixed at 
forty-eight—that is, one Artillery brigade of two regiments—while 
that for auxiliary divisions was fixed at eight guns per division, 
or twenty-four guns for a normal field army. This gave twenty- 
four heavy field pieces for a type field army in addition to the forty- 
eight guns in each division, thus making a grand total of 168 guns 
for a field army. The tables of organization based upon the Field 
Service Regulations show 2.82 guns per 1,000 Infantrymen in an In- 
fantry division and 3.11 guns per 1,000 Cavalrymen in a Cavalry 
division ; an average of 2.96 per 1,000 rifles or sabers. 

Having in view the natural features of considerable portions of 
our own country, as well as that of the majority of those foreign 
countries in which operations of United States troops are most 
probable, it was prescribed that two divisions out of the total of 
eighteen be equipped with mountain howitzers. 


Guns for Type Field Army. 


For the type field army the Field Artillery of each of the first two 
divisions will consist of a brigade of two regiments, three battalions 
being equipped with 3-inch guns and the fourth battalion with 3.8 
inch howitzers. Each of the first two divisions, therefore, will have 
nine batteries of 3-inch guns and three batteries of 3.8-inch howit- 
zers. For the third division of the type field army the Filed Artillery 
will also consist of a brigade of two regiments, three battalions being 
equipped with 3-inch guns but the remaining one with 4.7-inch 
howitzers. In order to give the 4.7-inch howitzers approximately 
the same mobility as the 3-inch field guns, all vehicles of the 4.7- 
inch howitzer matériel in the third division will have eight-horse 
teams. The third division will thus have nine batteries of 3-inch 
guns and three batteries of 4.7-inch howitzers. 
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Field Army Troops. 


For the auxiliary division or Field Army Troops of each type field 
army the Field Artillery will consist of one regiment of three 
battalions of two batteries each. Two of these batteries are to be 
equipped with 6-inch howitzers, two with 4.7-inch guns, and two 
with 4.7-inch howitzers. The 4.7-inch howitzer matériel with the 
Auxiliary Division will have six-horse teams instead of eight-horse 
teams. For the field army containing two divisions equipped with 
mountain howitzers, the third division is to be equipped with nine 
batteries of 53-inch field guns and three batteries of 4.7-inch 
howitzers. 

Cavalry Divisions. 


Each Cavalry division is to be provided with six batteries, a 
regiment, of 3-inch guns. 
Insular Possessions and Panama. 


Plans already perfected contemplated the assignment of the 
following mobile forces to stations outside the limits of Continental 
United States: 


Preenen: 3 Same oo is eiice eds cccdreneie sts 6 batteries 
IE, OURO Ooo: oes vedeededssounebseeeeas 6 batteries 
PED, “Se SOME . 3.05 ca Pec da Gidea Hehen theee 3 batteries 


The Board recommended that one-half the batteries in the Phil- 
ippines be provided with 3-inch guns and one-half with 3-inch 
mountain howitzers, and that all the batteries in Hawaii and in 
Panama be equipped with 3-inch guns. It further recommended 
that one battery of 4.7-inch guns and one battery of 6-inch 
howitzers be provided in the Philippines. These recommenda- 
tions have of course not as yet been wholly carried out. 


Total Guns Required. 


The Board pointed out that, in accordance with the estimates of 
the Chief of Ordnance almost one year would be required to manu- 
facture the matériel for supplying a single field army, and that 
with few exceptions no war within the past forty-five years has had 
so long a duration. It was stated that since in a war with a first class 
power we would have to raise more than 450,000 troops, a small 
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reserve should be added to the guns specified above, and that all 
the guns recommended should be procured in time of peace. The 
proposed reserve amounted to sufficient guns for one additional field 
army, but no ammunition was to be provided for these extra guns. 
The 450,000 would be organized into six field armies and two 
Cavalry divisions. 

Based upon the foregoing, the following table shows the amount 
and classification of batteries required for seven field armies, two 
Cavalry divisions and for use outside the limits of Continental 
United States: 


United : eas 
States. Philippines. Hawaii. Panama. Total, 
Type of Gun. 
Bat- Bat- a . Bat- « Bat- 
Guns : yuns : 1s S é Suns 
teres. [OES | tories. Guns. terion. Gun teries, CUS. teries, | G4. 
3 inch mountain heights 24 96 3 12 27 108 
3 inch field gun 183 732 3 12 6 24 3 12 195 780 
3.8 inch Howitzer 36 144 36 144 
4.7 inch Howitzer 35 140 35 140 
4.7 inch field gun 14 56 1 4 15 60 
6 inch Howitzer 14 56 1 4 15 60 
Grand Total 306 (1224 & 32 6 24 3 12 323 1292 
54 Regi S 


The total estimated cost of the project as regards guns, car- 
riages, ammunition trains, harness, etc., but not including ammu- 
nition, which item will be considered later, is approximately $4L- 
000,000. Of this amount there has been provided to date approxi- 
mately $21,700,000, or 50 per cent., leaving $19,300,000 to be 
provided. Congress appropriated at the last session for this purpose 
a total of $2,725,000. If appropriations are continued at this rate, 
approximately seven more appropriations will for six field armies 
comprising 450,000 men complete the project. It is to be noted 
that the 1,124 guns in the total project will require approximately 
forty-eight regiments of field artillery. This is, however, a war 
basis and not a peace basis for the field artillery. 

| wish to point out here that the Artillery of the regular service 
constitutes but one-sixth of that required for the first line of defense 
and that under present conditions only four regiments, or one-twelfth 
of the required artillery, is available within the limits of continental 
United States. There are available at present sixty-five batteries 
of organized militia to whom guns and equipment have been is- 
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sued, but many of which are far from a state of training satisfactory 
for field service. 

If it be assumed that the six regiments of Regular Artillery and 
twelve regiments of Organized Militia be available for service in 
continental United States it will still be necessary to provide thirty 
regiments of volunteers to make up the required forty-eight 
regiments. Under these conditions it seems to me the most im- 
portant work of the officers of the Field Artillery of the regular 
service is to assist in developing the Organized Militia to a reasonable 
plane of efficiency and to provide from the regular service a large 
number of officers of satisfactory training for service as field 
officers and captains of the regiments of volunteers which must be 
organized in time of emergencies. 


Guns Completed. 


The following table shows the number of guns and carriages of 
each type completed on November 1, 1914, the number on hand 
and under manufacture and the additional number required: 





Completed Prior to | On hand and under Additiona! 
Nov. 1, 1914. manufacture. Required. 
Type. 

Guns. Batteries. | Guns. | Batteries. | Guns. | Batteries 
3 inch mountain 4 1 28 7* 80 20 
3 inch field... 500 125 568 142 212 53 
3.8 inch Howitzer 28 7 60 15 84 21 
4.7 inch Howitzer 30 7% 108 27 32 . 
4.7 inch gun. 42 1044 48 12 12 3 
6 inch Howitzer 32 8 40 10 20 5 
Total.... 636 159 852 213 440 110 


* Six of these batteries are not actually under construction but the funds are being reserved for 
them. 


Ammunition. 


The Greble Board announced the following principles as those 
which governed in leading to a final recommendation as to what 
ammunition and ammunition trains should be provided: 

That, for the 4.7-inch and 6-inch howitzers, the number of 
rounds to be kept in the Advance Supply Depot be fixed at double 
the number on wheels with the troops. Inasmuch as the extensive 
employment of heavy field artillery matériel is, in general, the result 
of a very considerable resistance, bringing about a combat of several 
days’ duration, it was believed that ample time would be afforded 
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to make more or less elaborate arrangements, and that, as a con- 
sequence, the plan recommended would assure a sufficient supply 
of ammunition for the heavier howitzers. 


Spare guns and limbers should be attached to ammunition 
trains so that disabled matériel may be replaced. The number of 
such guns should be limited and the proportion should vary approxi- 
mately inversely as the number of guns of the several types avail- 
able for the firing line, since the fewer the guns the more serious 
the disabling of a single one. 


Composition of Ammunition Trains. 


Based upon the above principles the Board recommended that 
the part of the ammunition train of each division and of each 
auxiliary division which carries artillery ammunition consist of one 
battalion of three ammunition batteries. Except for those divisions 
equipped with mountain howitzer matériel, each ammunition battery 
will comprise twenty-four caissons and limbers, one store wagon 
and limber, one battery wagon and limber, one spare gun and 
limber, and such supply wagons as may be necessary. For the 
divisions other than those equipped with mountain howitzers, the 
first ammunition battery will be equipped with caissons, etc., of the 
53-inch field gun type; the third ammunition battery will be equipped 
with caissons, etc., either of the 3.8 or 4.7-inch howitzer type, accord- 
ing to the armament of the particular division ; the second ammuni- 
tion battery will be a mixed battery, one-half gf the caissons and all 
other artillery vehicles being of the type for the 3-inch field gun, 
the remaining caissons being of the 3.8 or 4.7-inch field howitzer 
type. For auxiliary divisions, one ammunition battery is equipped 
with caissons, etc., for the 4.7-inch howitzers ; one with caissons, etc., 
for the 4.7-inch gun; and one with caissons, etc.; for the 
b-inch howitzer. Efficient organization requires that each bat- 
tery be commanded by a captain, and be divided into two 
half batteries, of twelve caissons each, commanded by lieutenants ; 
that each half battery be divided into three platoons, of four 
caissons each, commanded by sergeants, and that each platoon 
be divided into two sections, of two caissons each, commanded 
by corporals. Cannoneers should be provided for handling ammu- 
nition at the rate of two men per caisson. It may be pointed out 
that the above organization facilitates in every way the supply of 
ammunition. For example, the half battery contains a number of 
caissons exactly equal to the number of guns in a battalion, the 
half battery is the appropriate unit to carry out the actual supply 
of a battalion in action; similarly the platoon is the appropriate 
unit for supplying an isolated battery in action. 

The Board considered it is a fundamental principle that the 
ammunition supply should be carried on automatically from rear 
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to front. It is, therefore, necessary to provide the ammunition bat- 
talions with a personnel destined to maintain the necessary com- 
munication with the firing batteries. 


Ammunition for Mountain Artillery. 


The following was the Board’s recommendation concerning the 
ammunition supply for divisions equipped with mountain artillery 
materiel : 

All of the ammunition accompanying divisions equipped with the 
3-inch Mountain Artillery matériel should be carried on pack mules. 
This condition limits the amount of ammunition which can be car 
ried. It is believed, however, that it is practicable to carry 212.5 
rounds of ammunition for each 3-inch mountain howitzer and that 
this amount is sufficient, if consideration be taken of the fact that 
the terrain in which mountain artillery is usually called upon to 
operate limits, to some extent, great expenditures of ammunition. 

Of the 212.5 rounds, 100 should be carried in the ammunition 
train. This arrangement will permit limiting the personnel of 
the brigade of Field Artillery, forming a part of the division, to 
approximately the same number as now prescribed by Field Service 
Regulations for brigades equipped with the 3-inch field gun. 


Ammunition for Horse Artillery. 


In order to reducé the load for Horse Artillery with Cavalry 
divisions it was recommended that the limbers of horse batteries 
be not loaded with ammunition. This reduces the number of rounds 
per gun carried with the battery from 364 to 212, the saving in 
weight being about 666 pounds per vehicle. To further increase 
the mobility of Cavalry divisions, it was recommended that the 
portion of the ammunition train of the Cavalry division which 
carries Field Artillery ammunition be abolished. To compensate 
for the less number of rounds carried, the number to be maintained 


at the advance supply depot for each gun of the Horse Artillery 
is double that maintained for Field Artillery. 

The following table shows the number and distribution of rounds 
per piece which should be available under the approved scheme at 
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the commencement of a campaign and should be so maintained 


during its progress: 


3-inch ~ 
oem | 3-inch 3.8-inch 4.7-inch 4-inch 6-inch 
MOURen | Gen Howitzer | Howitzer Gun Howitzer 
Howitzer : ‘ roy 
On wheels and packs 212% 464* 312 180 336 168 
In advance supply depots 212% 464 312 360 336 336 
At base or in arsenals 425 928 624 540 672 504 
Totai available 850 1856+ 1248 1080 1344 1008 
* This includes 3 caissons with battery and one with ammunition train. For horse artillery 
this number is 212 
t For cavalry divisions the number of rounds per piece is 1284 


Ammunition Supply to be Provided. 


The following table shows the ammunition to be provided in 
accordance with the foregoing scheme for six field armies and 


two Cavalry division: 


3-inch 


mountain 3-inch (3.8-inch 4.7-inch 4.7-inch 6-inch 

Howitzer Gun Howitzer Howitzer Gun Howitzer 
Rounds per piece 850 1,856* 1,248 1,080 1,344 1,008 
Pieces to be supplied 96 624 120 120 48 48 
Total rounds to be supplied 81,600 1,130,688a 149,760 129,600 64,512 48,384 

* Porty-eight gus for cavalry divisions at 1,284 rounds per piece are included. Total, 1,604,544 


rounds 


This table does not include ammunition for guns in insular po- 
sessions. In order to provide for these guns at the same rate as 
for those in Continental United States, the total number of rounds 
should be increased by 10,200 rounds for 3-inch mountain howitzers, 
by 89,088 rounds for 3-inch field guns, by 5,376 rounds for 4.7-inch 
field guns, and by 4,032 rounds for 6-inch field howitzers. Grand 
total, 1,713,240 rounds. 

The total estimated cost for the 1,713,240 rounds of ammunition 
required in accordance with the foregoing project is approximately 
$23,700,000. Of this amount there has been provided to date ap- 
proximately $7,400,000, thus leaving to be provided $16,300,000. 
The value of the ammunition allowance for the guns on hand and 
under manufacture is approximately $19,000,000. The ammu- 
nition on hand and under manufacture is therefore approximately 
38 per cent. of that required for the guns on hand and under manu- 
facture and approximately 31 per cent. of that needed for the 
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total project. Congress at the last session appropriated a total 
of $4,200,000 for the procurement of Field Artillery ammunition. 
If the same sum be hereafter appropriated annually, the ammu- 
nition supply for the entire project will be completed with four 
more appropriations. 


Status Ammunition Supply. 


The following table shows the status of the mobile ammunition 
supply on November 1, 1914, as regards the number of rounds com- 
pleted ready for issue, the number on hand and under manufacture, 
the shortage for the guns on hand and under manufacture, and the 
shortage for the entire project: 


Shortage for 


On hand and Guns on Hand Shortage for 


Rounds 





Type . under 
’ Completed ai and under Entire Project 
Manufacture Sacuiadtude 

3-inch mountain... .. 3,798 3,814 19,986 87,986 

3-inch field... .. ‘ 133,612 500,909 545,875 718,867 

3.8-inch Howitzer 16,130 16,500 58,380 133,260 

4.7-inch Howitzer 14,375 23,122 | 93,518 106,478 

4.7-inch gun. . 10,905 16,711 47,801 53,177 

6-inch Howitzer. 11,909 16,980 23,340 35,436 
Fotal..... ; 190.729 580,098 794,262 1,135,204 


In addition to the supply shown in the foregoing table, approxi- 
mately 23,000 rounds of 2.95-inch ammunition are on hand or 
under manufacture. There are also on hand approximately 21,800 
rounds of ammunition for 5-inch siege guns and 17,400 rounds 
for 7-inch howitzers. 

Of the ammunition referred to above approximately the fol- 
lowing quantities are outside the limits of Continental United 
States: 

52,977 rounds of 3-inch (field). 

20,805 rounds of 2.95-inch (mountain). 

12,034 rounds of 5-inch (siege). 

10,016 rounds of 7-inch howitzer. 

3,500 rounds of 4.7-inch gun. 


The value of the ammunition allowance for the mobile artillery 
guns in the hands of the regular troops and militia is about $7,250,- 
000, which sum is very close to the total sum thus far provided 
for the manufacture of ammunition. 
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The present cutput of ammunition at Frankford Arsenal is about 
a thousand rounds per day. It is expected to increase this output 
shortly to 1,500 rounds and to complete by September Ist next, nearly 
all that under manufacture. 


Capacity to Manufacture Field Artillery Ammunition. 


The following table shows the estimated monthly capacity of the 
Frankford Arsenal for the manufacture of mobile Artillery ammu 
nition, working on a war basis of twenty-four hours per day, to- 
gether with that of such private manufacturers as have heretofore 
done such work or are now installing plants for that purpose. 


Plant Shrapnel Shell Remarks 
Government Plant re 27,500 7,500 Complete rounds plus 18,750 
ruzes. 
Private Manufacturers, complete rounds 80,000 20,000 
Private Manufacturers, projectiles with 12,500 17,500 


out fuzes. 


Total complete rounds 107,500 27,500 


Shrapnel and shell, 135,000. 
Total projectiles without fuzes 12,500 17,500 Shrapnel and shell, 30,000 
Grand total. ; 120,000 45,000 Shrapnel and shell, 165,000. 


The above table covers all the plants now installed or nearing 
completion, but there is reason to believe that other plants are 
about to take up this work. With the present capacity of 135,000 
complete rounds per month from all sources, approximately one 
year would be required, including the time necessary to get under 
way, to supply the 1,135,204 rounds needed beyond those on hand 
and under manufacture to complete the supply for the 1,282 guns 
required for the first line of defense. The most serious factor in 
our situation is the small initial supply and the considerable time 
that would elapse before deliveries in large quantities could be 
commenced, although adequate facilities might be later developed. 


Percentage of Shell and Shrapnel. 


The following are the prescribed percentages of shell and shrap- 
nel for service mobile artillery ammunition, approved by the Secre- 
tary of War May 23, 1914: 
2.95-inch and 3-inch Mountain ) 

Howitzer, 3-inch Field Gun ' All H. E. shrapnel. 

and 3.8-inch Howitzer ...... 
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If no shrapnel be issued ...... 25% H. E. shell; 75% common 
shrapnel. 

REE 4.5 Ghntneenedvaesy 10% H. E. shell; 60% common 
shrapnel. 

1.7-inch Howitzer ........... 339% H. E. shell; 67% common 
shrapnel. 

6-inch Howitzer ............. 67% A. E. shell; 33% common 
chraor “Tf. 


EvROPEAN FIELD ARTILLERY MATERIEL AND DEVELOPMENTS OF THE 
PRESENT War. 


Field Guns and Ammunition. 


All the European countries concerned in the present war use long 
recoil shielded guns except that some of the Russian guns are prob 
ably without shields. For the principal weapon all countries except 
England use a gun of 2.95-inch or 3-inch caliber. The British 
older guns are 3-inch caliber, but the newer ones are 3.5 inches 
Except the British and French all weights of projectiles are between 
14.3 and 15 pounds The British 3-inch weighs 12'2 pounds and the 
‘.3-ineh, 18! pounds. The French 2.95-inch shrapnel weighs 16 
pounds and the shell 11!.2, both being of about the same exterior 
dimensions, The weight of shrapnel balls varies from 139 grains 
in the Krupp, Ehrhardt and Austrian types to 165 in the Russian, 
170 in the British and 184 in the French, The weight of our shrap 
nel ball is 167) grains, this being about the mean of the above values 


Hligh I; vplosier Nhell 


lhe Vreneh and Uelgians differ from the German inal 
probably from the reat of the allies in having a large capaci 
hit walled high explosive shell for vee in the @tlieineh feld 
wun i companion with | small capacity Ciekewalled type bhi 
hreneh carey approxiiiately LA potiide of explosive in the 1 
poi, Vleineh alell, whereas the Gerniaie ae do we, carry onl 
Hout one hall pot dha bo pote propeetile, O00 expertiien 
have tidicated that a larwer charge te tot acdvantagectia, becatioe i 


relies the welt of etal available and Dreake the alell tite 


tich enall Frageente, aloet cliet, that theee have little effective 
rarigee \ea result of Fort Riley teate of some yeare ago, the Pield 
\rtillery Hoard expressed the view that a d-ineh ahell could not be 
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made effective for mining purposes. All our experiments have indi 
cated that a thick-walled shell is more efficient for other purposes, 
the larger fragments being effective to considerable distances. At 
the outbreak of the present war the French carried in the 3-inch 
batteries 50 per cent. of shell and 50 per cent. of common shrapnel 
Reports have been received indicating that the shell have proved 
so effective that battery commanders are now asking for nothing 
else. In the 95 pound, 6-inch howitzer shell, the French carry 30 
per cent., about 28% pounds of melinite—the high explosive in 
general use in their projectiles. This explosive is a mixture of picri 
acid and nitro-cellulose, nitro-benzol, or similar material. The 
British high explosive, lyddite, is also presumed to be picric acid 
with some other compound of the same general character as used in 
melinite. The Germans are believed to use trinitrotoluol or trotyl 
as a bursting charge, as we do in our mobile artillery high explosive 
shell and shrapnel. 

The Germans have in use for each of the large caliber guns and 
howitzers two types of high explosive shell, one of these being of 
small capacity—3 to 4 per cent.—and the other of large capacity 
18 to 20 per cent.—bursting charge. One of these is presumed to 
be for use against personnel and the other for mining effect. The 
bursting charge in our howitzer projectiles is intermediate with re 
spect to these values, being about 5.5 per cent, for the 3.8-inch and 
17-inch, and 11,5 per cent, for the 6-inch 

We are about to take up the development ota light we ight larg 
Capacity, probably long pointed Lype for at least the 4,?-ineh and 


(i-ineh 


Hrench High Lavplosive Shell 


lhe special interest whieh attaches to the Trench high explosl 
hell, appears to justify some extended deseription, tt carries a 
point fige whieh ta Hot ineerted Walll jiet prior to fein, Phe bod 
of the projectile ia very thin walled, (ive enabling the alell to cary 


stunt te jie rent bane tii charge thin lineh hell sil staal it) pret 


cont, tia Geineh howiteer abell lhe large capacity type wae adopted 
for the feineh wun ta TOO) ut wae not feavied to the eerviee until 
ihree or four yeara later \e late ae about one year ago the hell 
wie accepted more or le nedifferently by artillery offleera, only 


twenty rounds per battery being tested for the annual tarwet pra 
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tice. Asa result of tests conducted about that time, its efficiency in 
the attack of shielded batteries and other targets was so well estab- 
lished that the percentage to be carried was increased from twenty- 
five to fifty. On account of its light weight, about 11.7 pounds, it 
has the high muzzle velocity of 1,920 foot-seconds. It is provided 
with a delay-action fuze and is expected to secure results chiefly by 
a burst after ricochet, thus exploding from three to six feet above the 
ground. Tests in this country have indicated that such action cannot 
be secured under all conditions of fire. It was found that at long 
ranges and in soft ground at shorter ranges the shell buried itself 
and exploded harmlessly. 


Organization, German Field Artillery. 


The following information giving the general organization of the 
German field artillery is believed to be reliable. 

A German army corps with an approximate strength of 45,000 
men—includes two brigades of artillery as does our field army which 
is more than 50 per cent. greater in size. Each brigade in the 
German service comprises two regiments of two battalions of three 
batteries of six guns each. This conforms to our organization, except 
for the use of six-gun batterries. A report has been received indi- 
cating that the Germans are now changing to a four-gun basis, as has 
heretofore been the organization of their heavy field and siege 
artillery, but I cannot vouch for the accuracy of that report. Of 
these eight battalions with an army corps, six battalions, of eighteen 
batteries, or 108 guns, are 2.95-inch, and two battalions, of six bat- 
teries, or thirty-six pieces, are 4.1-inch howitzers. Further, each 
army corps has in addition two battalions, or six batteries, or twenty- 
four 6-inch howitzers. This makes up a total of 168 guns for 45,000 
men, or 3.79 guns per thousand of total strength, not rifle and sabers. 
There are at the disposal of army headquarters, for use in the field 
against heavy intrenchments and forts, a number of 8.3-inch mortars 
and heavy 6-inch long range guns. Of each of these there are two 
battalions of three batteries of four guns each. That is, there are 
twenty-four 8.3-inch mortars and twenty-four heavy 6-inch guns; 
thus making forty-eight guns at the disposal of army headquarters. 
If it be assumed that an army comprises two army corps, this would 
add twenty-four guns to each army corps, making 192 guns, or 
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approximately 4.3 guns per thousand men, as compared with our 
average of 3.06 for our organization. 

It was stated that the German field artillery matériel was chiefly 
of Ehrhardt design and includes the use of panoramic sights, scis 
sors observing instruments, and range finders of the general types 
in use in our service or now being manufactured for that purpose. 
The field artillery matériel includes the following types and calibers, 
of which the 2.95-inch and 4.1-inch guns and 6-inch howitzers are 
the most important in field operations : 


7.5 cm. 2.95 inches, field gun. 

10.5 cm. 4.1 inches, field howitzer. 

10.5 cm. 4.1 inches, heavy field gun. 

15 cm. 5.9 inches, heavy field howitzer. 

21 cm. 8.3 inches, siege mortars. 

28 cm. 1] inches, siege howitzer (Krupp). 
32. cm. 12.6 inches, siege mortar (Austrian). 
i2 cm. 16.5 inches, siege mortar (Krupp). 


It was stated that the 6-inch howitzers have been found especially 
useful, that intrenched troops pay little attention to shrapnel fire, 
but that the moral effect of large caliber shell fire is very great, their 
sound in flight being one of the important factors. 


Search-Lights. 


Portable search-lights are being extensively used, at least by the 
Germans, possibly by others, in siege and field operations. Some of 
the principal forts at Liege were captured in night operations by 
concentrating search-lights in the faces of the defenders, then 
advancing in the dark sectors between the beams. 


French Howitzers. 


Due partly to their enthusiasm over the action of their 2.95-inch 
field gun, but largely perhaps due to a lack of funds, the French 
have failed to provide guns or howitzers of large caliber, except a 
6-inch howitzer. In order to increase the angle of fall for the 3-inch 
fieid gun shell, they have made use of a flat disk called a “plaquette,” 
placed on the head and held in position by screwing home the fuze. 
An angle of fall is thereby secured somewhat commensurate with 
that of the outer zone with the 3-inch howitzer. The curves here- 
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with show the comparative angles of fall obtained with a similar de- 
vice attached to the projectile of our 3-inch field gun in comparison 
with that obtained with howitzer fire. The question of utilizing 
such a device on shell for the 3-inch and 4.7-inch gun was given 
consideration by the Ordnance Office and was submitted to the Field 
Artillery Board for recommendation. It was not deemed worthy 
of adoption, as the howitzers better accomplish the desired purpose. 


German Siege Howitzers. 


Che Belgian minister of war has made the following statement in 
reference to the use of heavy siege howitzers by the Germans: 

At Namur, the German Artillery employed cannon of 7.5=2.95- 
inch, 10.5=4.1-inch G. & H. 13 (?), 15=6-inch h., 21=8.3-inch H., 
and 28=11-inch H. centimeters. It was the enormous 28-centimeter 
guns that destroyed the defences. The fire was so continuous that 
it was impossible to attempt to repair the damage done between 
the forts. The fort of Suarlee, for instance, was bombarded from 
Sunday morning, the twenty-third of August, and fell on the twenty- 
fifth at 5 o'clock in the afternoon. Three German batteries of 
large cannon, using projectiles weighing 350 kilometers=770 pounds 
shot 600 projectiles on the twenty-third, 1,300 on the twenty-fourth, 
and about 1,400 on the twenty-fifth against this fort. When the 
fort fell all the massive central structure was destroyed, and further 
resistance was hopeless. 

The projectile weighing 250 kilos; that is, 770 pounds, is one 
fired from the Krupp 11-inch howitzer. 

The piece weighs about 13,500 pounds and its carriage about 
17,000 pounds. It is removed from the firing carriage for trans- 
portation and is drawn by a motor truck as shown in ilustration 
herewith. The traveling gun load is about 19,700 pounds and the 
traveling load of the carriage about 18,000 pounds. It fires three 
weights of projectiles varying from about 450 to about 750 pounds. 
The muzzle velocity varies with the weight of the projectile. The 
maximum range is probably about 12,000 yards. 


British Field Artillery Matériel. 


The following table is taken from the British official ordnance 
manual, 1914, and may, therefore, be considered as accurately giv- 
ing the types and calibers of guns and howitzers comprised in the 
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British mobile artillery, together with a statement as to the ammuni 
tion supply carried and maintained in the field, per gun: 


With With Other Re- 


With Brigade | Divisional Total | With | serve to be 


T 1 te 5 
with Ammu- Maintained Total to be 


Description of Gun Battery Ammu- | Ammu- Wiskl | nition | on the Lines Maintained 
nition nition Units Park pee , Som in the Field 
Column | Column es - 
munication 
U.S. 
13-pr.Q. F 176! 220* sccveeeh ORSt | 190 454 1,000 928 
18-pr.Q. F 176 76 126 378 150 472 1,000 
4.5-inch Q. F Howitzer 108 48 44 200 80 520 800 
60-pr. BL. 80 40T 60 180 70 250 500 
6-inch ) 100-Ib. shell 50 50 ee ; 3 
B.L. } 
Howitzer } 122-lb. shell 40 40 


* Seventy-six rounds in ammunition wagons, and 144 rounds in G. S. wagons. 
t Ammunition column with the battery. 

'U. S. carries 358 with battery. 

2 U.S. has 464 here. 


Notr.—The capacity, in rounds, of vehicles alloted for gun ammu 
nition is as follows: 


e B. | 
-inc 6-inc! 
13-pr. | 18-pr. 45-inch = 6@.pr. —— Howitzer 
Q.F. | Q. F. Howitzer B. L. Shell 122. 
one 
Gun carriage limber... 24 24 12 (a) 
Ammunition wagon, with limber 76 76 48 40 
G S. wagon.... 144 108 66 40 25 20 
Lorry, 3-ton.... 280 224 112 112 


(a) Two rounds are carried when going into action 
Belgian Forts. 


The following data in regard to the Belgian forts have been re- 
ceived and are submitted without opportunity for verification: 

The forts surrounding Liege, Namur, and possibly other Belgian 
cities were constructed between 1888 and 1891, under the direction 
of General Brialmont. In general the features are a heavy concrete 
mess from which rise in some forts five, in others six small cupola 
turrets. ‘The barbettes are sunk about 4.5 feet into the concrete, 
and the top turns by hand gear. Where the turret meets the bar- 
bette a light iron watershed keeps rain from running down between 
the turret and barbette. This proved to be one of the many fatal 
weaknesses of these forts. 

Where six turrets were installed there were two turrets, each 


with one 8.2-inch rifled mortar, range 8,000 yards; two each with 6- 
inch rifles, range 10,000 yards, and two turrets each with two 4.7- 
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inch rifles, range about 12,000 yards. In no case did the muzzle of 
the gun project beyond the turret. The highest elevation was about 
25 degrees. 

In addition to the turrets there was at the highest point of the 
concrete part a steel tower equipped as an observation tower and 
provided with a search-light. This tower lowered into the concrete 
Some small ventilating shafts came up through the concrete. Below 
the concrete the turrets opened into a gallery from which led the 
magazines and the fire control room. 

The whole was surrounded by a dry moat, about thirty feet deep 
and some rapid fire guns were in position in small turrets to cover 
the ground beyond the moat. 

Both Liege and Namur were surrounded by a ring of these forts 
occupying salient positions from five to eight miles apart. Their 
garrisons were about 400 men all told, of whom half were artillery 
and half infantry \t Liege there were few if any troops to hold 
the lines between the forts. At Namur there were perhaps 200 men 
along the lines between forts with a few field guns of inferior type 
and the ground was mined. 

The plan of attack was to reduce the two forts with siege ar- 
tillery, taking them by storm when they were reduced to helpless 
ness, then moving into the city and finishing the other forts by 
gun fire from the center of the city, after the main body had passed 
on to continue the campaign elsewhere. 

The guns used in the attack on Liege were probably 16.5-inch 
mortars; length, approximately twenty-four feet; weight of shell, 
1,760 pounds; bursting charge, 400 pounds; range used, 8,300 to 
15,000 meters, depending on circumstances. They were transported 
on large tractors. Also 8.5-inch Krupp siege guns and some smaller 

\t Namur the largest guns used were the Austrian 12-inch Skoda 
siege mortars; also German 8.3-inch and smaller. The Austrian 
siege guns were used in Germany in this campaign, as Russia does 
not depend on fortified places and there is no employment there for 
\ustrian siege trains. The fatal defects of the forts showed up at 
once. They were: 

(1) Forts and turrets in full view so that spotting and correction 
of ranges by the attack were easy. 

(2) Only one observation position, which, soon buried in débris, 
was not usable. German forts have four or five inside spotting 
positions. 
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(3) No positions belonging to the fort for spotters outside the 
forts. German forts do all their spotting and observing from con 
cealed positions outside the fort and some distance from it as long 
as possible. 

(4) Turret watersheds torn off by fragments of shell and con 
crete. The concrete and splinters fell in between turret and barbette 
and put the mechanism out of order. Many turrets fired not more 
than two rounds. 

(5) Barbetts were not deep enough, the plunging fire striking 
outside the barbette, went under it and exploded in the base of 
the turret and in the galleries, killing the crew of the turret, and the 
fumes rushing through the galleries rendered all in them useless for 
further work. 

(6) In one case (Port Louvain), a shell followed the course of 
the magazine ventilation trunk and the whole magazine blew up, 
leaving a crater fifty feet deep and in a confused tangle of over 
turned turrets, masses of masonry, etc. Practically the entire garri 
son perished in this fort. 

(7) The concrete top in which the turrets are set was not thick 
enough to withstand the attack of the new 16.5-inch mortars, whose 
fuzes are timed to explode after the shell has buried itself. In this 
material these shell would go down over five meters before ex 
ploding, thus opening up the galleries and rendering the whole fort 
untenable. 

Gun Positions. 


The Germans are said to have begun by not defilading their guns 
sufficiently far from the covering crests, and consequently lost many 
guns through their being destroyed or by loss of personnel. ‘The 
French from the beginning are said to have taken positions far in 
rear of covering crests, and to have suffered correspondingly less 
loss. The Germans were said to have ordinarily ranged on the 
crest covering the French guns and then searched in rear, but seldom 
far enough to reach the French batteries. 


Use of German Artillery. 
It has been stated by a French officer that when the Germans were 
about to attack they massed large quantities of artillery against the 
position and that at one time at least six regiments of German 


Artillery appeared to be firing at a single French Division. It is said 
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that the Germans do not mind losing guns if they can save men by 
so doing. They apparently believe that the place for artillery is in 
the front line in an advance and in the rear in a retreat. A promi 
nent British officer has stated : 

We have lost more positions and men from the power of the 
German Artillery, far superior to ours, than in any other way. 


Expenditure of Ammunition. 


It has been stated on good authority that in the battle of the 
Marne the French 2.95-inch guns expended on an average 600 rounds 
per day for at least four and in some cases as many as six days. 

Some French reports have stated that the German shrapnel fuzes 
are irregular in action and very often the bursts are too high. Re 
ports from both French and German sources indicate that common 
shrapnel are not being found very effective, in view of the general 
use of intrenched positions. The French are probably finding the 
extreme range of their 6-inch howitzer—6,500 meters—undesirably 
short, in view of the fact that the German 6-inch howitzer has an 
extreme range of 7,500 meters. 

It has been stated on good authority that the 2.95-inch guns of the 
French 6th Army Corps expended in the battle of the Marne, in four 
or five days, more than 400,000 rounds of ammunition. 


Misleading Aero Observers. 


\ French officer in command of an artillery park has stated that 
every morning a German aviator came and ascertained his position 
They watched for his appearance then changed the position of the 
park as soon as he had turned back to report the information he had 
secured. In one case a French battery was located by a German 
aero and one gun badly disabled by the fire. The battery changed 
its position, leaving the damaged gun, with several mannikins placed 
around it. The Germans fired on this disabled gun for six days 
thereafter. The aeroplane has its limitations of use, especially in 
foggy weather, under which conditions cavalry is indispensable. A 
British cavalryman is reported to have expressed the following senti 
ments as indicating the invariable presence of German guns: 

This is no war for Cavalry. Those damned Uhlans won’t come 
out and fight, but every time we get a chance at them they go and 
hide behind some guns they always seem to have on hand, and we 
have to sneak off or get a jolly good licking. All one needs now 
is motor cars, bicycles, and artillery. 
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Aeroplane Work. 

The aeroplane seems to be playing a very important role in con- 
nection with artillery work. It has been reported that they are in 
constant use in locating hostile batteries and lines of infantry and 
in directing the fire of artillery. As a result of their operation the 
artillery has been forced to provide overhead cover to protect them- 
selves against being visible from aeroplanes. It has been stated 
that at the beginning of the war the aeroplanes flew at heights of 
about 2,000 feet, but that several planes were riddled with rifle bul- 
lets and that they now fly at a height of about 5,000 feet. In artil- 
lery positions held for a time the aviators make a sketch of 
hostile gun positions, which sketches are transferred to a map. 
To meet this situation the artillery has found it necessary to 
provide more gun pits than there were batteries to occupy them. 
In the morning an observer would fly over an enemy’s positions 
and determine if practicable which emplacements were being used 
for the day, returning, the battery commanders would be furnished 
this information. During firings the aviators would signal “overs” 
and “shorts” chiefly by means of flash pistols with different colored 
lights. There was also a system in use for signaling errors in de- 
flection. It was stated that the British had been very successful in 
silencing German batteries by the foregoing method of procedure. 
It was stated that on reconnaissance work hostile aeroplanes pay 
little attention to each other as they have more important work 
to do. An aviator has moreover stated that it is almost impossible 
to notice another plane until it gets to within about 300 yards if it is 
flying at a lower level; this on account of the background. The 
aviators prefer fast planes, not less than seventy-five or eighty miles 
per hour speed, because of the sense of security which comes from 
traveling at a high rate of speed. 


French Retreat. 


The retreat of the French from the north of France towards 
Paris is said to have been continued night and day and to have been 
very hard on men and horses. The batteries in some parts of the 
line made on an average about thirty-eight to forty-four miles per 
day, a great number of horses being lost from exhaustion. ‘The 
daily rests were of about two hours duration. 
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THE NEW GERMAN FIRING REGULATIONS, 
JANUARY 11, 1914. 
By Ist Lirut. Epmunp L. Gruser, 5TH Fiettp ARTILLERY. 
(Concluded. ) 
FIRING, FIRE CONTROL AND DIRECTION IN THE BATTALION. 


The duties of the battalion commander in fire control and direc- 
tion and the technical duties of the battery commander in the firing 
position are covered in the Firing Regulations, while their tactical 
duties are described more fully in the Drill Regulations. Since 
the duties of the battalion commander are primarily tactical, fre- 
quent reference is made in the chapter on “Firing in the Battalion” 
to certain tactical duties discussed in the Drill Regulations. All the 
duties of the battalion commander in the firing position will, there- 
fore, be summarized in a general way, basing this summary on a 
study of the Firing Regulations, parts of the Drill Regulations, and 
information gained from observation and professional books and 
journals. 

The German Firing Regulations in many places state very em- 
phatically that the duties of the battalion commander are almost 
exclusively tactical, and that his interference in the conduct of fire 
in any battery must be an exception and warranted by very unusual 
conditions. He directs the fire of his batteries but never conducts 
fire. When the battalion commander observes that a_ battery 
commander has chosen the wrong target or when he with certainty 
observes errors in adjustment or no effect on the target, he must at 
once interfere by ordering in a clear and concise manner the neces- 
sary corrections to be made. The battalion commander then as- 
sumes all responsibility for the firing. For example: The battalion 
commander from his station observes that a 100-meter bracket, 
3,000-3,100 determined by the battery commander is wrong, 3,000 
being over. In this case he would order: “Center battery, salvos 
at 3,000 are over, continue adjustment and determine a new bracket.” 
Or, in fire for effect, he may observe certain ranges ineffective, 
whereupon he would order: “Left battery, last range was over; 
bursts are too high.” In both cases he assumes responsibility for 
the changes ordered. 

39 
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The measures which it is prescribed shall be taken by the bat- 
talion commander are more difficult than those prescribed for the 
battery commander, and cover a wider scope. The battalion com- 
mander’s most important duty preparatory to firing is that of recon- 
naissance. His patrols, scouts and reconnaissance officer can only 
initiate this reconnaissance ; the position to be occupied must be re- 
connoitered and thoroughly examined by the battalion commander 
himself. Having received his mission and sized up the situation 
and considered his general line of action, the battalion commander's 
first step is usually to send back an agent with instructions to cause 
the battalion to leave the march column and to advance or follow to 
a certain point, which point must be easy to find and not too near to 
the probable or proposed position. Under circumstances he may 
even now also direct the battery commanders to come forward and 
to report to him, but very often this will not be possible at this time 
and the battalion commander may be content to leave his battery 
commanders with their batteries until a general study of the situation 
and of the position have enabled him to fix a rendezvous. 

Having made these -preliminary dispositions, the battalion com- 
mander rides forward with his staff to make a detailed reconnais- 
sance. After selecting the position for the battalion, he gives his 
orders affecting the most important things: the location of the bat- 
talion commander’s station even if only temporary ; identification of 
targets and reconnaissance of the hostile sector; execution of pano- 
ramic sketches. These measures the adjutant (lieutenant) at once 
initiates. The panoramic sketches should show main and auxiliary 
reference points. The sectors assigned to each battery should show 
their reference points, target areas and targets, no two being desig 
nated by the same phonetic letter; for instance, a, b, f, h, i, 1, m, 0, 
r,n, x. The sketch should also show the distance in mils from the 
main or auxiliary reference points. Copies of this sketch are made, 
one for the regimental commander and one for each battery com- 
mander. ‘These sketches are usually based on the general panoramic 
sketches of sectors assigned by the regimental commander. ‘Their 
principal purpose is to locate and identify certain reference points 
and sectors so as to facilitate the designation and identification of 
targets, by telephone or courier as quickly as they appear. At the 
same time the battalion commander should take steps to establish 
communication with the higher artillery commander or the command- 


ing general. 
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The battalion commander then gives the following orders: 

(a) Battery commanders to report. The place where they are 
to meet or await the battalion commander is designated. He speci- 
fies whether they are to report with their battery details or simply 
for instructions; whether one battery commander shall report on 
reconnaissance at some detached point distant from the battalion 
commander's station. He then decides— 

(b) Whether the battery commander’s observation wagon shall 
precede the batteries to the position ; 

(c) Whether the executive officers of the batteries had better also 
be ordered forward for instructions ; 

(d) Whether the time has now arrived when the batteries may be 
brought farther forward, and in simple situations whether the bat- 
talion may be deployed now. 

While these orders are being transmitted, the battalion com- 
mander, with his communication officer (a lieutenant of the bat- 
talion, usually an officer of the reserve), rides over the position, 
fixes its limits and locates the limits of each battery by means of 
small flags (different colors for each battery), or by means of 
markers if they are available or can be spared. During this inspec- 
tion, he considers the best general location for the different battery 
commanders’ stations and selects the auxiliary reference point for 
each battery. The favorable location and visibility of these points 
he will usually have to determine from the battery commanders’ sta- 
tions themselves. If it has not yet been done, he now sends back his 
communication officer with orders to conduct the batteries to their 
positions or he may send back the battery agents for this purpose. 
In both cases he should notify the battery commanders of his 
action, 

The battalion commander then returns to the rendezvous previ- 
ously designated and there meets his battery commanders. To them 
he should give those orders first whose execution will require the 
most time, and he should anticipate those things which are of imme- 
diate or greatest importance to the battery commanders. Accord- 
ingly he must consider and give instructions concerning: 

1. The general front of the firing position. 

2. Concerning the position itself: the degree of cover and amount 
of concealment, general location of the battery commanders’ observ- 
ing stations, limits for each battery, and sometimes instructions for 
the location of the limbers. 
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3. Communications: location of his observing station or where 
he will be found; any special arrangements concerning communi- 
cations. 

t. Sectors for observation, target sectors or targets. 

When these instructions have been given, the battery commanders 
can then give the necessary orders to their details and get them 
started on their duties. This being done, the battalion commander 
gives further instructions and information as follows: 

5. The tactical situation (concerning the enemy, our own troops, 
especially the infantry) the intentions of the commanding officer. 

6. Mission of the battalion and its sector. 

7. Occupation of position; each battery installed separately by 
the battery commanders, or all batteries under the direction of the 
battalion commander. 

8. If necessary the mission of any detached battery whose sector 
or action the battalion cannot see or supervise. 

9. Opening of fire: whether immediately or when’ ordered, or 
whether batteries shall report “ready to fire.” The order in which 
the batteries shall fire and sometimes, as in case of targets of narrow 
front which it may be desired to combat with all the batteries of 
the battalion, the designation of points for adjustment. 

10. Precautions for security, especially by flank batteries. This 
being completed, the battery commander must himself consider and 
take the following measures for the battalion as a whole: 

(a) Auxiliary observers; their location, and communication with 
same. 

(b) Measures for timely reconnaissance of certain routes to the 
front and rear. 

(c) Disposition of light ammunition column’ if these have been 
placed at the disposition of the battalion commander by higher 
artillery commander. 

(d) Communication with the regimental commander, usually 


‘Light ammunition column, one for each field artillery battalion, consists 
of twenty-four ammunition wagons, containing ninety rounds each or 2,160 
rounds. The combined light ammunition columns of a division as a rule 
march in rear of the infantry. When a combat is in prospect, the artillery 
commander with permission of the commanding general, gives the order for 
these columns to leave the march column. He may keep them united or 
detach them, sending one to each battalion when it is ordered forward. The 
light ammunition column then follows its battalion, taking position unde: 
cover about 600 meters in rear of the firing batteries of the battalion. It 
therefore corresponds to our combat train. 
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by an officer as agent; when the battalion is acting alone, communi- 
cation with the commanding officer of troops. 

The measures to be taken by the battery commander in prepara- 
tion for fire are not near so far-reaching in their tactical importance 
as are those of the battalion commander. After the battery com- 
mander has received his first instructions, his most important orders 
are: 

1. To the scout who keeps the sector or targets under observation ; 
this sector should be given to him as soon as possible so that he 
may begin his reconnaissance immediately. 

2. To the noncommissioned officer in charge of the observation 
wagon ; whether to have the wagon go into position with the battery 
or to bring it up in advance, which would have to be done when the 
use of the observation ladder became necessary to determine the 
elements of fire and to prepare for the occupation of the position. 
In the majority of cases, the wagon would not be needed immediately 
since the members of the battery detail habitually take out their 
equipment and carry it on horse when combat is in prospect. 

3. Battery commander observing station: location—whether re 
stricted to a particular place by the battalion commander or whether 
permitted full liberty in choice of same. He must also decide whether 
he intends to take advantage of the protection of the observation 
wagon; in what manner he will use the shield and where the ladder 
shall be raised. The observation wagon being once placed, it is 
inadvisable to move it unless absolutely necessary. In doing so valu 
able time is lost in preparing the new station, telephone and signal 
stations and connections must be changed in order to assure them 
proper protection, and all of this will cause a delay in opening fire. 

1. Telephone and signal stations: to indicate the location of same 
at the observing station and at the battery; also the route to be 
followed in laying the wire; communication with battalion head- 
quarters. 

5. Aiming circles: instructions to the noncommissioned officers 
in charge of each as to location (method of using two aiming 
circles will be described later). The battalion commander may find 
it necessary to give to his noncommissioned officer in charge of the 
instrument the estimated or measured range, the offset for parallel 
fire and the correction for wind if necessary. He personally directs 
the instrument upon the target or reference point, then specifies 
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the aiming point (whether battery commander station, magnetic 
north, or some prominent point). He also designates the position 
of the firing battery to No. 2 aiming circle. 

6. Scissors telescope and the range finder: place to be designated 
where they are to be set up, whether on ground, on the observation 
wagon or on the observation ladder; whether in a tree or under the 
protection of some other cover; also to determine the minimum 
range with which the crest can be cleared. 

7. The battery commander should then consider well whether all 
necessary measures have been taken to assure the proper advance 
to and occupation of the position by the battery, the exact location 
of the emplacements, etc. 

8. He must prescribe the disposition of the limbers and reserve 
and also be prepared to give his instructions to the first sergeant. 

9. Finally the battery commander of any flank battery must not 
forget to make provision for the protection of his exposed flank. 

The battalion commander should, if possible, have his station 
near that of one of his batteries so that in case any instantaneous 
targets appear he will be able quickly to direct the fire of a battery 
upon them. If there is a possibility of not identifying the proper 
target, he may even use this battery to combat a target in the sector 
of another battery. Changes of target are usually made at the direc 
tion of the battalion commander, but as a rule he avoids changing a 
task already assigned to a battery. The battery commander is obli- 
gated to make a change of target in his sector in case of necessity, 
or when an opportunity which is likely to pass quickly presents itself, 
enabling him to produce good effect. But he should report such 
cases at once to his battalion commander. 

It is the duty of the battalion commander to keep himself in 
formed corncerning the stage of the ammunition supply and to see 
that the batteries are replenished and have or hand a sufficient 
amount of the required kind of ammunition to complete the task 
assigned. 

Concentration of fire being sometimes impossible, an increase in 
the rate of fire of a particular battery well provided with ammunition 
will more often prove practicable than the concentration of the fire 


of a number of batteries. 
The battalion commander is guided in choice of targets by the 
principle, that the sole object of the field artillery must be to give 
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the infantry the most effective support. He should therefore com 
bat those targets which at the time are most dangerous to the 
infantry. The tactical situation will therefore determine whether 
this support can best be given either by firing upon the hostile 
infantry or by destroying or at least neutralizing the hostile artillery 
and preventing it from developing its full fire effect. 

\ battery detail consists of : 

One lieutenant, reconnaissance officer and assistant to the battery 
commander. 

One noncommissioned officer, musician and agent, usually carries 
battery commander's observing telescope. 

Two noncommissioned officers, each with an aiming circle. 

Three agents and scouts—one as agent to battalion commander, 
and the other two with the battery as battery scouts. One of these 
carries the range finder. 

(One noncommissioned officer and one private, mounted telephone 
and signal detail; each equipped with a telephone, ground, two 
spools of wire with hand reel and connectors, pole climbers’ kit, etc. 

(ne observation wagon, the limber of which carriers 36 rounds 
of ammunition ; the wagon has a receptacle for all instruments and 
a housing for a detachable shield and the observation ladder which 
can be erected either on the wagon or on the ground. 

Three drivers for the observation wagon. 

Five cannoneers mounted on the observation wagon. Nos. 4 
and 5 act as telephone operator and signaller at the battery station ; 
Nos. 1, 2 and 3 man the wagon, erect the ladder, intrench the bat 
tery commander station, act as line guards, relay messages, are used 
as horse holders, etc. 

Each battery and battalion has three telephones, buzzer type. 

The battalion headquarters has a similar wagon and signal detail 
Also three noncommissioned officers to operate telescope, range 
finder and as orderlies. The number of scouts is not prescribed. 


FIRING INSTRUCTION, 


Part II of the Firing Regulations takes up the Firing Instruction 
of the Personnel. The object of this instruction is to train all 
officers to master the fire of their batteries so as to be able to direc! 
and to control this fire with certainty and skill. They must consider 


themselves as instructors and the battery as a school. As many 
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noncommissioned officers as possible must be trained to act as chiefs 
of platoon, to conduct the fire of a section or platoon independently, 
and when conditions permit also conduct the fire of a battery. All 
officers, both active and reserve, ensigns (Fdhnriche and Fahnen- 
junker),? one year volunteers,* noncommissioned officers and non- 


*In time of peace officers are recruited from two classes of young men: 
(1) from the Corps of Cadets (twelve institutions), who when graduated 
at seventeen, join the army as sword-knot ensigns (Portépéefahnriche) ; 
(2) from young men of education, culture and good social standing (possess- 
ing “nobility of the mind,” as the Germans put it), who join the army as 
color privates (Fahnenjunker). The acceptance of a young man as a Fahnen- 
junker is decided after a careful inquiry into his standing, antecedents and 
general qualifications by the commanding officer of the regiment for which 
the young man has applied, being usually the regiment in or near his home 
town. In Germany, the regimental commander is held responsible by the 
sovereign for the efficiency, standing and deportment of his officers. His 
unfavorable recommendation will prevent a young man from entering upon 
a career as an officer. The Fahnenjunker begins his military career as a 
private, wears that uniform, lives in barracks for the first month and during 
that time has an old noncommissioned officer detailed over him as instructo 
and monitor. He is then promoted to Gefreite Alance corporal) and later to 
noncommissioned officer. After five or six months’ service he undergoes 
an examination for appointment as sword-knot ensign (Portépéefiihnrich). 
This appointment is by the sovereign and is conditional upon—(a) educa- 
tional qualification, which must be demonstrated to a board either by an ex- 
amination or by producing a diploma (Abiturientenzeugniss) from a Gymnas- 
tum or Ober-Realschule (both corresponding to our high school); (b) the 
recommendation of his battery, battalion and regimental commanders cer- 
tifying to the candidate’s mental, moral and physical qualifications, as well as 
to his professional zeal and efficiency. 

The cadets mentioned in Note 2 and the Fahnenjunker mentioned in Note 
2, having received their appointment as Portépéefiinriche, are immediately 
sent to a war school (Ariegsschule), of which there are twelve in the Empire. 
Here they are thrown together and unde rgo the same military training and 
education. The course covers a period of about nine months and during this 
time the rank of sword-ensign (Degenfahnrich) is acquired. The officer's 
examination is taken at the completion of this course, whereupon the Fdhnrich 
ioins his regiment. He is then practically a conditional second lieutenant, 
joins the casino (mess), has all the privileges of a commissioned officer and 
fraternizes with them all. His brother officers now have an opportunity to 
judge whether the ensign has improved his opportunities and is fit to become 
their comrade. In a month or two the regimental commander is notified 
that the ensign has passed his officer’s examination and is asked whether 
there is any objection to his receiving a commission as a second lieutenant in 
the regiment. If the ensign receives a favorable recommendation as to his 
professional ability by his immediate commanders and is elected by the 
majority of the officers of the regiment, his commission immediately follows. 

*These are young men between the ages of seventeen and twenty who have 
passed an examination showing certain educational, scientific, technical or 
professional qualifications, and have the means of buying their own uniforms 
and of equipping and subsisting themselves. In return they are permitted 
to absolve their military obligation in one year, when they are furloughed 
to the reserve. It is from this class of men that the great majority of reserve 
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commissioned officer aspirants, must thoroughly understand the 
mechanism, function and use of all parts of the materiel. Musicians 
(noncommissioned officers) must be trained in the operation of the 
battery commander observing telescope and in semaphore. Special 
instruction must be held for officers, noncommissioned officers and 
selected personnel, in patrolling, scouting, observing and in recon- 
noitering targets, and the like. It is desirable that every officer, non- 
commissioned officer and all members of the battery detail should 
know and be able to use the Continental (Morse) Code. 

Great stress 1s placed upon developing and training the vision of 
cannoneers. All recruits are not trained as cannoneers. Good eyes, 
intelligence and previous occupation usually determine whether a 
man shall be trained as a cannoneer or a driver. For each section 
there is one cannoneer on the caisson who is trained in the duties 
of a driver. All recruits are given a thorough instruction in equita 
tion, usually under one of the senior lieutenants who also has charge 
of the training of remounts, which training practically covers a 
period of one and one-half years before these horses are required 
to do straight battery duty. All drivers are trained in the duties 
of cannoneers assigned to the caissons, and in such movements in 
the school of gun squad requiring man-handling. For the drivers, 
more time is devoted to instruction in equitation, harnessing, groom 
ing and care of harness, horses and horse equipment, and especially 
in driving, but instruction in driving is not taken up until these 
recruit drivers have had a thorough instruction in equitation. On 
the other hand the instruction of the cannoneers is pushed to a very 
high stage of efficiency so that the greatest possible number of 
expert gunners may always be available. 

The cannoneers’ and gunners’ instruction in each battery is in 
charge of an officer, usually one of the junior lieutenants of the 
battery. His work and schedule are supervised by the battery com 
mander. He is assisted by two noncommissioned officers and all the 
old gunners. He is held strictly responsible for the results obtained 
and his efficiency is judged by his success. A system which requires 
an officer to “produce the goods” in order to “hold his job,” natur 
ally needs no so-called “examinations for promotion” to determine 
and Landwehr officers are drawn. For qualification as such they are required 
to serve with the colors for about one month each year for three years afte: 


being furloughed. It is also from this class of men that the noncommissioned 
officers and the members of the battery detail are chosen. 
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his efficiency or his ability to higher command. During the annual 
period for individual instruction each lieutenant is placed in charge 
of a department. He will hold this department for probably two or 
more years. In the meantime, he will observe and be coached in 
the duties of the next higher department, occasionally act as sub 
stitute instructor. He will thus get the full benefit of his prede- 
cessor’s riper experience, gain confidence and be prepared to step 
in at any time to take charge. When a lieutenant reaches his cap- 
taincy and takes command of a battery, he will have had experience 
in all the departments of individual instruction as an instructor, 
in each department he will have broken in junior officers. His 
right to promotion and his ability to higher command will be deter- 
mined by his uniform success in all of these duties. 

The firing instruction is divided into two periods—(a) cannon 
eers’ instruction; (b) special gunners’ instruction. 


CANNONEERS' INSTRUCTION, 


This cannoneers’ instruction begins about the middle of October, 
a short time after the recruits have been mustered in. It continues 
until the end of January, at which time a general inspection of the 
recruits’ training is made by the battalion commander in the presence 
of the regimental and higher commanders. This inspection covers 
every phase of the recruits’ instruction and extends over a period of 
a week or ten days for the whole battalion. Its purpose is to give 
the battalion commander a full opportunity to judge whether the 
individual training of the recruits has been uniform and has attained 
a proper standard preparatory to taking up the battery training 
The battery commanders are given the greatest freedom consistent 
with regulations and permitted to show their individuality as long 
as the desired results are obtained. This recruit inspection embraces 
calisthenics, gymnastics, marching, dismounted drill, cannoneers’ 
instruction, school of the gun squad, equitation, visual training, 
personal hygiene, care and repair of clothing and equipments, cus 
toms, etc 

The Firing Regulations prescribe the different exercises in this 
cannoneers’ instruction. They are: 

(a) Visual training, principally without use of optical instru- 
ments. ‘The recruit is taught to find and identify objects and then 


to describe them in a clear and concise manner. The instructor 
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causes the men to seek, locate and to describe different objects in a 
designated sector. He acquaints them with characteristics of the 
terrain, topographical features and how to describe them; changes in 
appearance of topographical features and objects as seen from 
different points of view and at different ranges. In the visual recon- 
naissance of a sector, a time limit is later fixed, errors are immedi- 
ately pointed out and discussed ; also the effect of background, light, 
atmospheric conditions and of distance. The recruits must also 
learn to keep moving objects, persons and target under constant 
observation, to be able to judge and to report changes in direction, 
movement or condition, and also to be able to estimate where they 
will reappear after a temporary disappearance. At first simple 
objects and general features of the terrain are used, later on 
objects and targets approximating service conditions are substituted 
The men must be taught to draw proper conclusions from indica 
tions of dust, smoke and light as affecting the appearance, size and 
extent, and the direction of movement of objects and targets. Gun 
flashes must be identified and located; for this exercise mirrors, 
polished metal plates or white disks are used to represent gun 
flashes. This training then leads to the estimation of ranges. The 
recruits are taught that the estimation of a range or a distance is not 
a matter of guessing but an accomplishment that is acquired through 
applying a definite method and by constant practice. The use of the 
field glass is then taught, at which time each man is given and must 
memorize his interpupillary distance and setting for each eye-piece 

(b) Laying 

1. For deflection—a white target with a median black vertical 
stripe is used. ‘The instructor first lays for deflection himself, has 
the recruit look through the sight and note the correct way to 
lay. He then changes the setting, throws out the level and has the 
recruit himself lay for deflection. ‘This the instructor then inspects, 
making the necessary correction of errors. 

2. For elevation—a target whose upper half is black and lower 
half white (to teach the recruit to lay on the bottom of the target) 
is used. The instructor proceeds in a manner similar to the method 
described above in laying for deflection. 

3. For deflection and elevation—the target is white with a black 
triangle standing on one angle, Fig. 8. The field of the German 
sights and of the aiming circle, shows a verticle line for deflection 
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and two oblique lines coming to a point at the center of the field, 
Fig. 8. At first no settings are required with the instruction in 
laying. The instruction in setting the sights is carried on separately. 
As soon as possible, the setting and laying are combined. The 
instructor now increases the difficulties and introduces variety by 
changing targets, occasionally selecting natural objects, giving ranges 
and deflections in commands and for the howitzer by passing to 
zone fire. The recruits are then taught to make changes in deflection 
by additions and subtractions or by setting off the proper deflection 
difference corresponding to their gun. In this connection, the men 
are taught to use the scales—for instance, the deflection scale on 
the limb and the micrometer—as a calculator, and not to attempt 


problems in mental arithmetic. 














FIG. 9 


The instructor always shows the amount of error graphically, cor 
recting the laying by moving the sight shank or the deflection scale 
He also explains the reasons for deviations in deflection due to 
light, wind, sight not leveled, failure of the spade to engage, and 
how these may be corrected by appropriate deflection corrections, 
leveling the sight or digging under a wheel, or by securing the spade 
by digging or by removing the snow, dirt, etc. They are also shown 
why it is necessary to dig down the spade or the wheels when the 
desired elevation, or depression, as the case may be, cannot be 
obtained. After the first few days, the instruction takes place in 
the open and as soon as possible, service targets and natural objects 


are used. 

Practice is then had against moving targets, first using targets 
moving in the direction of fire, then perpendicular and _ finally 
The recruits are required to hold on and to 


oblique to this line. 
follow the movements of the targets until the moment of firing and 
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not to lay ahead. The instructor causes the targets to halt, dis 
appear, reappear, change direction, etc., at each change in position 
or movement of the target requiring the men to call out: “The target 
has halted, has disappeared, has reappeared, is retreating, or is 
obliquing to the right,” etc. In order to determine whether the men 
are laying right on the target, the instructor causes the target to 
be halted, giving the signal when the man calls “ready.” 

In addition to the six guns, each battery has for recruit instruc 
tion purposes several laying apparatus. This laying apparatus is 
mounted on a tripod which is roughly leveled. All direct and indi 
rect laying for deflection can be practiced with this apparatus. The 
clinometer elevation cannot be obtained. ‘The apparatus as issued 
is made of steel, but many batteries improvise them of wood. 

The setting and the laying for range with the clinometer are 
then shown. The movement of the bubble corresponding to an 
elevation of depression of the gun is practiced so that each man upon 
seeing the position of the bubble will quickly and mechanically 
elevate or depress as may be necessary. The relation between laying 
for range with the clinometer and with the sight shank is then 
explained; also that when targets are above or below the level of 
the gun, the sight shank and the clinometer elevation do not agree, 
but must be corrected by an amount equal to the angle of site. The 
measurement of the angle of site with the gun is shown and prac 
ticed, and each man is taught the use of the emergency sight and on 
what occasions to use it. The setting of the fuse setter and of the 
fuse are then taken up. 

By the end of January a satisfactory proficiency must be attained 
in this instruction. This preliminary cannoneers instruction, in con- 
tradistinction to drill of the gun squad, ts the most important part of 
the recruit cannoneers’ instruction. Every duty that he performs, 
every part of the matériel that he handles, its action, function and 
relation to the other parts and the work he is performing are care- 
fully explained to him. ‘This is then the time of the recruit inspec 
tion made by the battalion commander. After this inspection the 
ten best recruit cannoneers are selected for special gunners’ instruc- 
tion. ‘This class is augmented by the one-year volunteers, of whom 
there are on an average of six per battery, and by the young ensigns 
(Fahnenjunker), if there are any in the battery. They receive 


their gunners’ insignia at the battery inspection made by the bat- 
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talion and regimental commanders in April. Regulations forbid 
their detachment from the battery in which they have gained their 
classification. 

The rest of the recruit cannoneers are continued in their instruc- 
tion, especially now in work in the gun squad. Gradually these 
recruits are absorbed in the battery and by the time the battery 
inspection is made in April, they should be able to fill according to 
their ability all of the cannoneers’ positions and if necessary also 
that of gunner. 


SPECIAL GUNNERS’ INSTRUCTION. 


After January, the requirements in the special gunners’ class are 
increased. Difficult and indistinct targets and objects are selected. 
The greatest speed consistent with accuracy is sought. Great care 
is taken to obtain uniformity in laying by all the gunners and for 
this purpose numerous prize contests are held at frequent intervals. 
The instruction of the old gunners is again taken up when the 
recruit cannoneers are taken up for instruction in the battery. The 
visual exercises described under cannoneers’ instruction are con- 
tinued throughout the year. 

Direct and indirect laying and fire are carefully explained, and 
the occasions when and reasons why each should be used. The use 
of the angle of site on the clinometer to regulate the height of burst 
when the setting will be beyond the limits of the regulator (cor- 
rector) scale is explained. Likewise that in firing on aircraft, the 
regulator corrections are made by tilting the head of the panoramic 
sight. 

In addition, the class is taught the use of aiming points, section 
control or laying points, different methods of establishing the direct- 
ing gun, how to establish parallelism, reciprocal laying, the prin- 
ciples involved in shifting, or in opening or closing the sheaf of fire: 
also how to measure the deflection and the angle of site with the gun. 

Proficiency as gunner is recorded on the discharge papers and 
entitles the holder to wear the gunner’s insignia whenever again 
called to the colors. As an incentive to the gunners, two prize 
gunners’ competitions must be held each year. They are known as 
the First and the Second Gunner’s Competitions. In the First Gun 
ners’ Competition only the recruit gunners’ class and the one-year 


volunteers participate. 
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THE FIRST GUNNER'S COMPETITION. 

This competition is a contest for accuracy in laying and setting 
of sights and takes place in each battery in March, marking the 
completion of the recruit gunners’ instruction. There are three 
tests with a total of eight trials, all elementary and designed to show 
the candidate’s accuracy and speed in setting and laying. Test (a), 
two trials for range and deflection with the prismatic or open sight 
(direct laying, corresponding to our peep sight laying). Test (b), 
two trials in setting off the deflection and regulator (corrector) on 
the panoramic sight. Test (c), four trials laying with the panoramic 
sight 

To insure like conditions for all the candidates in any one battery, 
a sufficient number of guns is borrowed from the other batteries to 
give one gun for each candidate. This will usually place about 
eighteen guns in line with an interval of five meters between guns. 

For test (a), the targets are rectangular 1.7 meters high and one 
meter wide, upper half painted black, lower half white. The back- 
ground must be different for each trial, the distance between 400 and 
500 meters. The commands and the test are practically the same 
as for our direct laying with the peep sight. The gun is first given 
a general direction so as to bring the targets within the limits of the 
traverse of the gun. All candidates lay at the command “Target ——, 
Range——.” After having laid the gun they call out “Ready,” the 
number of their gun and then step clear. The order in which the 
candidates finish is recorded and all sights and laying are then 
examined. Laying is correct if the point is on the bottom of the 
black portion of the target and is not off the target in deflection. A 
penalty of ten points in each case is scored if the laying is incorrect, 
or if the range setting is inaccurate or wrong. 

Test (b), for accuracy in setting deflection, regulator and range 
The officer conducting the test first commands a deflection and regu 
lator as, “Deflection ——, Regulator, ——,” whereupon the candi- 
date makes his settings. Now at intervals of twenty seconds, the 
commands are given for four different changes in deflection and 
regulator, as, “Add 80, Down 5;” then in twenty seconds, “Subtract 
30, Up 3,” etc. Twenty seconds after ordering the last change, 
the command “Mark” is given, whereupon each candidate records 
his final settings on the shield in chalk or pencil and steps clear. A 
penalty of ten points is scored in each case if the final deflection o1 
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the regulator setting is incorrect, or if a mistake is made in recording 
these readings upon the shield, 

Test (c), with the panoramic sight. Small objects which are diffi 
cult to see and which are not under 3,500 meters distant are used 
The first trial is direct laying with the panoramic sight. The com 


mand is “To our front, a tripod on round knob, Range "The 
second trial the pun beg laid upon the above object or target, the 
command is, “Aiming point the church tower to the right, Measure 
the detleetion.” llaving measured the detleetion, the candidate at 
once records it upon the shield 

he third and fourth trials indirveet laying with the panorann 
wht; for howitzer batteries one of these trials should require a 
chiatiwe to gone tive Vhe commands are, "Detleetion , Weare 

Clinometer \ngle of Sight "The gunner calls out the 

Hinher of tiie gun when le Tae latd Tie gun for detleetion and 
range, aid tae then turned Tite sight upon Tite auxtiiary control oy 
aii pot, Phe otheer condueting the teate then iiapeete the lay 
Hig upon the wusthaey aig pott and all settings of the eat; 
Hiewstives the errors dh range and defleetion tn mile Tn addition 
a pretnalty Of fen protiite ts scored iW each ease Hh the reading in 
incorrectly recorded, fF the clinometer level is not centered, or if the 
etiitips are iaeeurate 

he following type record will give a better idea of the contest 
and the method of scoring, The seores of the three best candidat 


are given in’ Fable A" 


Pik SECOND GUNNERS COMPETITION 


This contest is for the six best gunners of the battery and takes 
place immediately after the return of the battery from the annual 
battle firing practice. It consists of four tests with a total of eight 
trials 

Test (a), two trials, same as test (b) first gunners’ competition. 

Test (b), two trials, laying on gun flashes. 

Test (c), two trials, same as test (c) first gunners’ competition, 
without the requirement for recording. 

‘Test (d), two trials, indirect laying using aiming circle as aiming 
point and then selecting section control or aiming point. 

‘Tests (a) and (c) are similar to tests (b) and (c) in the first gun- 
ners’ competition. 
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Test (b), two trials. The targets are two guns placed in position 
at about 3,000 meters, being defiladed so that the flashes and smoke 
are just visible when fired. Maneuver flash cartridges are used. 
The general direction of the target having been indicated and the 
candidate having given his gun this general direction, the com- 
mand is, “With time shell, to the right front, gun visible by its 
flashes, Up 1, Range ——, Clinometer (angle of site) ——.” The 
candidate sets off the data, rises from his seat, takes up his field 
glasses and looks in the indicated direction. The officer then gives 
the signal to cause the flash to be fired and calls out, “Lay.”” Each 
gunner spots the flash and smoke, and lays for deflection and range, 
calling out the number of his gun and stepping clear when he has 
lone so. When all have completed, the instructor causes a white 
screen to be held at the muzzle of the target gun, inspects the laying, 
scoring the errors in a manner similar to test (c), first gunners’ 
competition. 

Test (d), two trials, using aiming circle or the battery commander 
station as an aiming point. For one trial the aiming point is in front 
and ir the second in rear of the battery. For the howitzer, the com- 
mands for zone fire are given in one trial. The commands are, 
lime shrapnel, aiming point, 


or 


“Direction of fire—indicated ;” then 
aiming circle No. 2, Down 1, Range ——, Clinometer (angle of 
site) ———"’ Each candidate causes his gun to be given the proper 
general direction, then sets off the data given in the command; this 
done, he obtains from the non-commissioned officer at the aiming 
circle (which is usually near the battery) the proper deflection for 
his gun and takes post in rear of the gunner’s seat. At the com- 
mand, “Lay,” the laying is completed and each gunner then selects 
his own auxiliary aiming point. The errors in deflection and range 
are afterward measured and penalties scored as before. 

The following type record will give a better idea of the contest 
and method of scoring as noted in Table “B.” 

In the German Army as in every department of their political 
institutions, it is a principle to separate the honors from the office. 
In this way, they always hold out an incentive for greater efficiency 
and better service to every man no matter what his rank may be. 
For this purpose, badges of distinction or honor, in ten grades or 
degrees have been created for such non-commissioned officers (in- 
cluding one-year volunteers) who in any capacity and such selected 
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privates (Gemeinen) who as gunners have distinguished themselves 
by exceptionally efficient service during the annual period of firing 
practice. A next higher grade may be earned each year. When the 
badge for the next higher grade is earned, the holder takes off the 
badge of the lower grade. These honor badges are awarded by the 
regimental commander and are the occasion of a very impressive 
ceremony. They are apportioned at the rate of not more than six 
per battery; three are reserved for the non-commissioned officer 
cadre (permanent personnel) and three for the selcted privates who 
are serving one or two years with the colors. In addition, similar 
badges may be awarded to one-year volunteers who are aspirants 
for commissions as reserve officers. 

A study of the above tests is very interesting. The tests show a 
great variety, are all very practical, involve the most important 
operations in the duties of a gunner in the firing battery and are 
bound to arouse a keen interest in the men. It must be remembered 
that the aiming and pointing device on the German gun is similar 
to that on our howitzers, where the gunner at all times lays for de 
flection and range. In addition the German gunner must also make 
all changes for the height of burst on the regulator (corresponding 
to our corrector). The creation of additional honors as an incentive 
to continued efforts and efficiency as gunners or in some other capac- 
ity in the firing battery, is also a splendid idea. There are many 
officers who believe that a great mistake was made in abolishing the 
old first-class gunners badge, and many enlisted men have stated 
that the real incentive to them was the gunner’s badge and not the 
pay; that if they had a choice between the badge and the pay, they 
much preferred to wear the badge. That many did wear this badge 
with great pride is known to all. But why the field artilleryman 
should be deprived of his little distinction while the infantryman 
and the cavalryman retain their badges in marksmanship is not quite 
so clear. 

Our gunners’ order should be revised so as to enable us to classify 
our cannoneers and gunners by more practical tests. The present 
gunners’ order is, however, much more practical than the old one in 
force about 1907 which, among other things, determined the classi- 
fication of a gunner by his proficiency in obtaining a good center of 
impact on a bull’s-eye target with .30 subcaliber ammunition. We 


should be able to classify our men as second-class, first-class and 
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expert gunners just as the Infantry and Cavalry classify marksmen, 
sharpshooters and expert riflemen. If an Infantry expert rifieman 
is worth $5 per month extra, surely an expert gunner, whose knowl- 
edge of and proficiency in everything that pertains to the gun 
should be measured by the highest requirements, is worth at least 
the same amount. It is just as easy to maintain that he would be 
worth more, for an expert gunner can more easily impose his per- 
sonality and impress his knowledge and efficiency on a gun squad 
than an expert rifleman can on a squad or section. It is also unfair 
to those Field Artillerymen who have ability, to leave them nothing 
higher than a first-class gunner classification for which to aspire, 
and to place them under such a disadvantage in pay as compared 
with the other branches of the service. For this reason alone it is 
hoped that a revision of the gunner’s order permitting a classifica- 
tion as second-class, first-class and expert gunner will be made 
Prerequisite to qualification in any one class should be qualification 
in the next lower class. Qualification should be good for a whole 
enlistment, with the privilege of trying for the next higher qualifica 
tion in the next year. Additional distinction without increase of 
pay should also be provided for such limited number of expert 
gunners as have in the opinion of their commanding officers shown 
marked ability and rendered exceptional service during a particular 
firing practice season. A man, no matter how much service he has 
had, should always have some distinction in gunnery for which to 


work. 


USE OF THE AIMING CIRCLE AND THE BATTERY COMMANDER'S 


TELESCOPE. 


In each battery there are two aiming circles operated by two non- 
commissioned officers called R, and R,. The aiming circle is a small 
angle measuring instrument made of brass or some other non-mag- 
netic material. It is very compact, provided with a 4-power tele- 
scope of wide field and a means of measuring horizontal and verti- 
cal angles just as with our battery commander’s telescope. It is also 
provided with a magnetic needle, mounted as in a transit. This 
permits the guns to be laid for direction when no aiming point is 
available and the battery commander's station is at a distance or 
cannot be seen from the guns. The aiming circle is mounted on a 
tripod or on a small metal table carried in each case. With each 
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instrument is a deflection correction card for offsets as shown 

below. The graduations on the limb are in mils and made clockwise, 

each semi-circumference being numbered from 0 to 3,200, 1,600 f 
being parallel to the line of fire. The graduations on the deflection ‘ 
scales of the panoramic sight and the scissors observing telescope 

are exactly the same as the aiming circle. 


, 
“C"—DEFLECTION CORRECTION TABLE. a- 
Offset when the BC station* is to be t 
Left i Right 
of the Firing Battery 
Add | Subtract 


Offset in mils when the distance from the line of fire in paces is 
RANGE 
il 
meters 20 40 60 80 100 120 140) 160 180 + 200) 300) 400 500 





1,000 16 | 33 49 65) 8&2 98 | 114 | 131 | 147 | 164 | 247 332 | 419 € ~ © 
1,200 14/28 | 41 54)|} 68) 82) 95] 109/| 123 | 137 | 206 | 276 | 346 ce - = 
1,400 12 | 24|35 46 58 70 82 93 | 105 117. 176 | 236 | 295 sa 2 
1,600 10 20 30 40 += «51 61 71 81 92 102 153 204 256 eo ~ g@ 
1,800 9/18 27 36 45 54} 63} 72)! 81 91 | 136 | 181 | 227 e&_¢ 
2,000 8 | 16 | 24/33) 41 49 57] 65 73 | 82 123 | 164 | 205 sé - 
etc. etc. etc. | etc. | on 
to to to to = Ka ~ 
6,000 3/ 6] 8/| i 14 16 19 22 24 27 41 54 68 i >. 9 
oO wa <€« 


* Does not apply to our BC telescope when AP is in front. 


Lieutenent General Rohne in a recent article has criticised this de 
flection correction table, saying that it is not simple enough, contains 
too many figures (350 in number) that are not easy to find, and in 
troduces a factor of accuracy into a problem where all the other 
factors are based upon estimation. For instance, in determining the 





deflection for the right gun by the parallel method using the battery 
commander’s telescope as the aiming point, we estimate the range 
to the target and the distance to the right gun: Example: (Fig. 9) 
T is the target, G the right gun, b is the battery commander’s 
telescope, and BA the perpendicular distance from the line of 
fire equal to 100 paces or 80 meters. The offset on the target is the 
angle TB ‘IT’, which is equal to G T B. Representing the value 
of this angle by “x,” its value can be determined from the equation : 
x : 1000 :: BA : AT (practically the range) 

from which we have: 

. _ 1,000 B A _ 80 _ 

R 4 


which would be the offset in mils on T toward T’. But assum 


20 


ing a probable error of 10 per cent. in estimating R and the dis 





we, 
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FIG. 9 


tance to the right gun, there is in this case a resulting probable error 
of 14 per cent. in the offset. If some other point were used as the 
aiming point, the error might even be more. He, therefore, recom- 
mends a simpler offset table in which only round numbers are taken. 
This is given below in yards, with a few variations as applied to our 
gun and units of measure. 


“‘D"—TABLE OF OFFSETS IN MILS 


Distance of BC station 
from the Line of fire 
of the right gun in 
yards. 50 100 150 200 300 400 500 


Range of T or Distance 


to AP in yards. 


1,000 50 100 150 200 300 400 500 
1,500 35 65 100 135 200 265 330 
2,000 25 *50 75 100 150 200 250 
2,500 0 *40 60 80 120 160 200 
3,000 15 *35 50 65 100 135 165 
3,500 15 *30 45 60 &5 115 145 
4,000 5 *25 40 50 75 100 125 
4,500 10 20 35 45 70 90 115 
5.000 10 *20 30 10 60 80 100 
5,500 10 20 30 35 55 75 90 
6,000 10 15 25 35 50 65 85 
8.000 5 10 0 5 10 50 65 


10,000 5 *10 15 0 30 40) 50 
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But to many of us it must seem imperative that the use of any table 
or the necessity of any computation should be avoided in the field.e 
This table, simple as it is, is valuable only as an aid to memory. An 
inspection will show that the principal values to be remembered are 
those marked (*), being the offsets for 100 yards, for the principal 
battle ranges and for the distance 10,000 a distance which occurs 
quite frequently for an aiming point. For distances greater than 
10,000, the error in the offset will ordinarily be so small that it can 
he disregarded unless the battery commander is at a considerable 
distance from the guns. Knowing the offset for 100 yards, the 
others can be easily calculated mentally by merely taking one-half 
for an offset which is around 50 yards, and by doubling, trebling, etc 
the offset for 100 yards for any other distance from the battery com 
mander’s station as 200, 300 yards, etc. The present war will no 
doubt show that this distance will more often be over than under 
200 yards. 

It is, of course, very desirable that the first shot be as close as 
possible in deflection to the point chosen for adjustment, but time is 
so important an element that unnecessary refinements become very 
objectionable, and the first shot may be considered satisfactory for 
deflection if it is within the front of the target, enabling the battery 
commander to make his corrections with rapidity and ease. When 
time is available, any desired degree of refinement and accuracy may 
be attempted. 

The aiming circle is used to determine the deflection for the bat 
tery; to measure the angle of site; to measure deflection changes 
and offsets; and to determine the minimum range to clear the crest.* 
The battery commander's observing telescope can also be used for 
the same purpose, but it is intended for use by the battalion com 
mander and battery commander for observation only, leaving Kk, 
free to use the aiming circle at all times for checking up or for 
measuring changes in deflection for any targets in the assigned 
sector, 

efore the recent adoption of the present panoramic: sight, the 
Germans developed a method of directing the guns of a battery 
involving the use of two aiming circles. Its advantage is that 
practically any position may be occupied without regard for the aim 
ing point. At that time, it also circumvented the necessity of installing 


‘Pp. 486 and 487, Fiewo Artittery JourNAL, October-December, 1914 
I J ’ 
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a panoramic sight, something which they were particularly anxious 


a ie 


to postpone for economic reasons until the sight had been perfected 
and made more serviceable. This method is now used only when a 
< suitable aiming point is not available, when the distance from the 
battery commander's station to the battery is great, or when neither 
the battery commander’s station nor a suitable aiming point are visi 
ble from the guns. 

It may be interesting to describe how this method can be applied 
to our present battery commander's telescope, because occasions may 
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arise when it can be used, especially in howitzer or heavy bat 
teries. Since our present battery commander's telescope is gradu 
ated counter clockwise, the method can be applied only for the di 
recting gun or for each gun separately, and is, therefore, not simple 
In lig 10, R, is the position of the telescope at the battery com 
mander’s station; R, the position of the second telescope a little in 
rear of the firing battery. RK, sets at zero and lays on R, with the 
slow motion screw; he then releases and swings on to the target ‘T, 
after which he takes his offset away from the guns to T'. This 


reading is then sent to R,, who sets it off and lays on the directing 
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gun with this reading, using the slow motion screw. R, then releases 
and swings around to R,. The resulting reading is the deflection for 
the directing gun using R, as an aiming point. This method cannot 
be called exactly simple, which is all due to the fact that our tele- 
scope is graduated counter clockwise. The German instruments, 
as before mentioned, are all graduated clockwise, from 0 to 3,200 in 
. each semi-circumference. The method is also very easy for an 
instrument graduated clockwise from 1 to 6,400 (Fig. 11). 

R, sets his instrument at 0, estimates his offset and lays it off away 
from the guns to T', using the slow motion screw. He then releases 
and swings on R,, and sends the reading to R,, who sets this off on 
his instrument and lays on R, with this reading, using the slow 
motion screw. R, then releases and beginning at either end, lays on 
the sight of each gun in turn and calls off the deflection. Each 
gunner then sets off this deflection on his sight, lays on R, as an aim- 
ing point, then selects his own auxiliary aiming point or control point 
which should be near the line of fire and at least 20 meters in front 
or in rear of the gun. 

The clockwise graduation has many advantages. To measure any 
deflection, zero is first put on the target instead of on the aiming 
point as is necessary with our telescope. This always leaves zero 
near the target, an advantage in measuring later deflection changes 
to other targets. Furthermore, as is well known targets are usually 
indistinct, hard to find and difficult to designate, whereas aiming 
points are usually selected for their prominence and are easy to des- 
ignate. The non-commissioned officer at the instrument is more 
apt to make a mistake in locating and identifying a target than in 
identifying an aiming point. The battery commander can prevent 
this mistake and save the time required to designate the target by 
laying the battery commander's telescope or aiming circle on the 
target himself, the non-commissioned officer having first set the 
instrument at zero in the general direction of the target. Valuable 
time is thus saved and if the wrong target is taken the fault is with 
the battery commander. 

The magnetic north is used as an aiming point when it is impos 
sible to see the battery commander’s station from the battery and it is 
also impossible to so locate the second aiming circle that it can see 


the battery or be seen from the battery commander’s station. ‘The 
method is as follows: (Fig. 12) R, sets at zero, brings the line of 
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FIG. 12 


sight on the target and makes the correction for the offset with the 
slow motion screw. The magnetic needle is then unclamped, and th« 
top disk of the magnetic box is revolved until the north pole of the 
needle coincides with the N notch of the disk. The deflection is then 
read and sent to R,, who adds 3,200 and sets his instrument at this 
reading, releases the magnetic needle, rotates the top disk of the mag 
netic box until the N pole of the needle and the N notch of the disk 
coincide. He then releases his instrument and sights at the sight of 
each gun in turn calling out the deflection. The gunners set off this 
deflection and lay on R, as previously indicated. With the German 
instrument which is graduated from 0 to 3,200 in each semi-circum 
ference, 1,600 being parallel to the line of fire, it is unnecessary for 


R, to add 3,200 to the deflection sent by R, (Fig. 13) 
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RANGE FINDERS, TELEPHONES, EMERGENCY SIGHTS, ETC. 


The Firing Regulations then give the instructions for training in 
the use of range finders, telephones, emergency quadrant and emer- 
gency sight and quadrant for the howitzer. A discussion of these 
will be omitted, being either practically similar to or otherwise not 
pertinent to our matériel. 


BATTERY TRAINING. 


Prerequisite to success in battery training is a thorough individual 
instruction. The object of this training is gradually to accustom the 
men to service conditions by a great variety in situations, by exer- 
cises over varied terrain, and to perfect the battery as a firing 
machine. Especial value is to be found in exercises involving fire 
discipline, conduct of fire, service of reconnaissance and communi- 
cation. Battery commanders must purposely seek difficult situa- 
tions, for the purpose of testing the initiative, resourcefulness and 
training of the various individuals and units of the battery. There 
must be frequent practice in intrenching, especially of the battery 
commander’s station. 

The battery commander is responsible for the training of his offi 
cers and non-commissioned officers, both active and reserve, in the 
conduct of fire. He must insist upon quick and positive decisions in 
observation of fire and must train his officers to give their commands 
in clear and proper form so that the battery will understand their 
intentions. Repeating commands or correcting mistakes by changes 
in commands, will lead to confusion and poor fire discipline. When- 
ever possible it is, therefore, best to permit a mistake in the com- 
mand to go on through, making the necessary correction in the next 
command. The battery commander gives his commands personally 
only when he can control the battery with his voice. Frequent prac- 
tice should be given the executive officer or the officer nearest the 
battery commander’s station in transmitting commands. Commands 
should not be given just as a shot is being fired. Designation of tar- 
gets should be clear, definite and concise. The use of aiming points 
and the effect of their location upon the distribution must be thor- 
oughly understood and mastered. 

In practice when communication is by telephone or semaphore, it 
is required that all commands be recorded, both at the battery com- 
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mander’s station and at the firing battery, in order to permit com 
parison and discovery of errors after the exercise. Change of target 
should seldom be made by determining a new deflection but rathe1 
by an appropriate addition or subtraction in deflection. In measur 
ing the amount of change, the battery commander must keep in mind 
his position with respect to the firing battery. If the battery com- 
mander’s station is in front (rear) of the firing battery, the angle will 
be measured too great (small). When the difference in range be 
tween the old and the new target is great and the battery com 
mander’s station is at a considerable distance to the right or left 
front of the battery, this error may be very large. 


BATTALION TRAINING. 


The first battalion exercises in preparation for fire, fire control 
and direction, are conducted with the selected personnel only, that is, 
with the officers, details, observation wagons, etc. For this work, 
localities should also be chosen which are ordinarily inaccessible or 
not available for maneuver with the batteries. The winter months 
are best suited to this work, because in this way uniformity in the 
battalion is assured before service battle practice is begun. 

The duties of the battalion detail should be properly classified 
and assigned. One officer of the battalion commander’s staff should 
always keep himself informed concerning the state of the ammuni- 
tion supply, and how it may be replenished at any time. 

The battalion commander must give variety to the training by fre- 
quent changes in the tactical situation. However, in any one exer- 
cise, it is best to represent a particular phase of a fight and to carry 
this out to its tactical completion. 

One officer should always supervise the measures for and the 
establishment of communications. The same also applies to the loca- 
tion and protection of both the battalion commander and battery 
commander stations. The battalion commander must frequently 
bring up situations in which he himself designates these observing 
stations or in which he leaves their choice to the battery com- 
manders themselves. In the latter case he will very often have to 
give them more detailed instructions so that they will act with under- 
standing. 

The tactical fire direction is the most important part of the bat- 
talion commander’s duties. When his battery commanders’ stations 
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are distant from him, his difficulties will increase. In practice exer 
cises he must, therefore, purposely introduce such difficult situations 
in order to promote resourcefulness and skilfulness in overcoming 
these obstacles. He must have frequent practice in designating 
principal and auxiliary reference points and to locate targets, sectors 
and zones with respect to these points or to other targets. In desig 
nating a new target, he should always give the approximate range 


to the new target. 
PATROLS, SCOUTS, AUXILIARY OBSERVERS, ETC. 


Their duties are the same as prescribed in our regulations. Al 
though men are usually assigned to normal duties, these duties will 
depend so much upon circumstances and merge into another, that it 
is advisable to train these men in all the duties. In order to assure 
uniformity, all of this instruction in the battalion should be under the 
supervision of one officer. This instruction includes : 

Map reading ; use of maps; orientation ; identification of points of 
the terrain on the map and the location of points of the map in the 
terrain. 

Ability to choose vantage points, facilitating the reconnaissance ot 
the hostile sector or terrain. 

Careful use of cover. 

Spotting troops or battle targets ; location of same based upon the 
reports of air scouts or from panoramic sketches ; ability to recog 
nize the kind and extent of target (also as indicated by signs of dust, 
smoke, or flashes) ; demonstration and knowledge of how different 
hostile troops will utilize the terrain; places where hostile artillery 
can take position and where to look for their observing stations. 

Relocating targets and reference points that were previously iden 
tified from some other point. 

Reports and messages, how made, etc. 

Estimation of distances. 

Position and panoramic sketches, and their use. 

Plotting positions and location of troops, etc., on the general stati 
map. 

Discussion on the methods of war, organization and armament 
of foreign armies, especially concerning the Artillery. 
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FIRING PRACTICE. 

The all importance of proficiency in firing makes it necessary that 
every means should be provided by higher commanders to give the 
Field Artillery the necessary time and place to conduct its firing 
practice. This firing practice must be made as instructive and as 
near service conditions as possible, to which end a complete outfit of 
targets must be constructed. In placing and setting up these targets, 
the greatest ingenuity will be necessary in order to make the best use 
of the target range. 

The following officers and men shall be given opportunity to fire: 

(a) In fire direction and control of a battalion: All battalion 
commanders, staff captains and battery commanders near promotion. 

(b) In conduct of fire of a battery: All captains except the staff 
captains near promotion; Ist and 2nd lieutenants, including battalion 
and regimental adjutants ; officers of the reserve ; and whenever pos 
sible the older ranking non-commissioned officers. 

(c) In conduct of fire of a platoon (section): As many non- 
commissioned officers as possible. 

In the German Field Artillery, firing practice is divided into two 
distinct phases: (a) Instruction practice, usually only for the bat 
tery; (b) battle practice, for both battery and battalion, and for 


higher commands. 
INSTRUCTION FIRING PRACTICE, 


This practice may be held at any time of the year. The time, place 
and number of practices are designated by the regimental com 
mander. He also indicates the general requirements and the steps to 
be taken to correct deficiencies; he allots the ammunition to each 
organization according to deficiencies which he has observed, always 
keeping in mind that the same fire efficiency and uniformity must be 
sought in all the batteries. He permits no other exercises to inter- 
fere with the technical firing instruction remembering that tactical 
exercises are not now in place. The instruction practice itself is, 
however, conducted by the battery commander without any inter- 
ference from anyone. Its purpose is to enable the battery com- 
mander to complete the education of his recruits, to train his officers, 
non-commissioned officers and men in a progressive manner in prep- 
aration for battle firing practice; to give elementary practice and 
training in conduct of fire to junior lieutenants, ensigns and non- 
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commissioned officers, and to give the battery commander elementary 
practice in fire direction and control. 

The position is always reconnoitered and occupied in accordance 
with some tactical situation, after which the firing is conducted 
without regard to any situation. For the first few practices, direct 
fire positions are occupied, so that the recruits and other men may 
obtain an idea of artillery fire and an actual representation of the 
elements and theory of artillery fire. The laying is usually indirect 
All changes are explained and attention is called to the results to be 
expected. The firing is conducted alternately by lieutenants and 
non-commissioned officers. They are given simple problems to ob 
tain adjustment and later to pass to fire for effect. The elimination 
of ineffective ranges is frequently practiced. This occasion will b« 
used to explain and demonstrate the use of the regulator (corrector ) 
and its effect upon the height of burst, estimating the height oi 
burst, the effect of difference of level of the wheels, error in the 
angle of site, errors in changes of deflection, range, fuse setting, etc 
For this purpose, the battery commander will frequently interrupt 
the firing in order to make his explanations, corrections or criticisin 
immediately following the occasion or the shot which caused the 
discussion. He also designates an officer or non-commissioned offi 
cer to observe the fire discipline of the battery and the service of the 
guns, or he may do so himself, in order to discover any deficiencies 
or lack of proper team work. 

Instruction practice in the battalion offers an opportunity to prac 
tice all the phases of preparation for fire and later fire direction. It 
is directed by the battalion commander. The greatest benefits in 
this instruction are found in the practice given battery commanders 
to pick up targets designated by the battalion commander who is at 
a distance from his battery commanders. For this purpose only a 
few shots are necessary. Targets need be very simple, very often 
the designation of a point of the terrain will be sufficient. This 
practice may also be conducted with skeleton details; that is, the 
battery details and one gun section per battery. 

For battery instruction practice, the targets should gradually be 
made very difficult and approximate service conditions as closely as 
possible. To give variety in the identification of reference points, 
designation of targets and reconnaissance of sectors, pieces of scenic 


property which can be easily moved, such as wind-mills, hedges, 
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houses, walls, trees, etc, should be constructed of wood, canvas and 
brush, and distributed over the terrain. 


BATTLE FIRING PRACTICE. 


Battle firing practice is the culmination of all firing instruction, 
just as the annual maneuvers are the culmination of all maneuver 
and tactical instruction. The purpose of this battle firing practice is 
to teach officers, non-commissioned officers and men to apply what 
they have learnt in instruction practice to situations and conditions 
that approximate as nearly as possible those of actual war. Whereas 
in instruction practice all tactical considerations are more or less 
disregarded, they become the very essence of battle practice. A mis- 
sion should never be made known until the time has arrived for its 
solution. In accordance with the situation, the officer directing the 
fire will represent himself as commanding general, artillery com 
mander, communication officer, courier, etc., and thus create situa 
tions requiring immediate judgment and independent action by the 
officer firing. 

Everything which approximates the realities of war is permitted. 
Observing stations, battery stations and the firing battery must be 
properly protected or intrenched. ‘The officer directing the fire will 
appoint an umpire who shall go about the position to cut telephone 
wires, rule out observing instruments, “kill’’ certain members of the 
battery detail or even the battery commander himself. He way- 
lays limbers and caissons to prevent the replenishment of ammuni- 
tion, “kills” certain cannoneers, gunners, or even the chiefs of sec- 
tion or platoon ; or he may go along and rule a gun out of action due 
to a direct hit or a shattered wheel, another for a sight out of order, 
necessitating the use of some other aiming device. In fact any 
event which is likely to happen and disturb the fire discipline and 
conduct of fire, may be introduced in order to make this battle prac- 
tice as real as possible. 

To test the tactical skill of the battalion commander and the bat- 
tery commanders, several targets are made to appear simultaneously, 
the idea being to see whether the targets will be chosen in the proper 
order in point of danger or in accordance with the tactical situation, 
or having in mind the amount of ammunition available. For this 
reason more targets than will be fired upon, should always be set up 
The director of the firing practice may, after the tactical decision has 
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been made, call off the firing or suddenly introduce some new situa 
tion. 

Battery battle firing practice is generally directed by the battalion 
commander, occasionally also by a senior staff captain. The prob 
lems are such as to represent the action of a battery as a part of a 
battalion. The tasks should gradually increase in difficulty 

Kattalion battle firing practice is under the diréction of the regi 
mental commander, occasionally also under the second in command 
or a senior battalion commander. In order not to deprive the bat 
teries of the great benefits of battle firing practice, it will usually be 
impossible to carry on a great number of battalion battle problems, 
and very seldom will it be possible to carry out such a problem to its 
tactical conclusion. Great ingenuity must be practiced in simulat 
ing or representing such events and situations as will most likely take 
place. For instance, agents and umpires should be detailed and 
originate reports or orders concerning the effect of hostile artillery 
fire, action of our own and the hostile infantry, ammunition supply, 
losses, ete., whereupon the battalion commander must decide either 
to act himself or to report to the next higher or the proper com 
mander. 

The Firing Regulations also prescribe a limited amount of terrain 
firing (7. ¢., firing without targets) ; also firing practice within com 
mands larger than a battalion, stating, however, that on account of 
the limited amount of ammunition, it will only seldom be possible to 
have such practice for regiments and brigades. At the School of 
Fire such practice is part of the instruction program and is carried 
out annually both for regiment and brigade. 


FLRING REPORTS, RECORDS, CRITIQUES, ETC. 


The Firing Regulations contain model sheets showing all the 
details in making the proper records of firing practice. The details 
of these reports and records need fot be discussed here because they 
are more or less like the records made at our School of Fire. 

The annual allowance for instruction and battle firing practice ts 
about 700 rounds per battery. Additional allowances are also made 
for special purposes and experimental firing. With such an allow 
ance and such a system as above described, carried out in all its 
details to a methodical conclusion, extraordinary efficiency and 


gratifying results are sure to be obtained. 
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The German Field Artillery has a great advantage in that it can 
hold a great part of its firing practice in a different locality each year 
"his gives great variety in the instruction of officers and precludes 
the possibility of them knowing the range. The precautions for 
safety are strict. The civil authorities by proclamation inform th« 
inhabitants of a particular district concerning the limits of the dan 
ger zone, the hours and the dates on which the firing will take place 
The people are warned not to pick up or dig up any fuses, cases o1 
unexploded projectiles. This is an offense punishable by law. ‘The 
finder is required to inform the range guard or the local police of the 
location of such unexploded projectiles or fuses as he may have dis 
covered. A reward of one mark is paid for the discovery of an 
unexploded projectile, and of one-half mark for each unexploded 
fuse or for a projectile without a fuse. This same reward is also 
paid to members of the range party that police the vicinity of the tar 
get area after each firing. All empty cases and exploded fuses are 
collected and cleared away. Unexploded projectiles and fuses are 
immediately disarmed or exploded by the organization. If unex 
ploded projectiles are found after the departure of the organization 
from the locality used as a range, the local civil authorities are re 
quired to inform the organization by telegraph of the discovery of 
such armed projectiles or fuses, whereupon a detail is sent to disarm 
or explode them. 

It seems unnecessary to make comparisons with our own service 
because conditions are so unlike. We have a splendid “Drill Regula 
tions” which reflects the high professional ability of those who pre 
pared it. Lut we have not the military system to carry out its spirit 
Though our officers and non-commissioned officers may have the 
genius, they lack the experience and what is more, the opportunity to 
carry out an intensive method of individual instruction and educa 
tion. This can be corrected only (a) by the simultaneous arrival of 
all the recruits for any particular year, assigning them upon arrival 
all to one or at most to two organizations; (b) by preparing and 
training before the arrival of the recruits, the necessary personnel in 
officers and non-commissioned officers with qualifications as recruit 
instructors; (c) by prohibiting for the first six months all so-called 
battery drill and tactical exercises for recruits, as well as anything 
else that will interfere with their thorough individual instruction; 
and by a lot of other measures which might easily be initiated if we 
showed a little more inclination and made an honest attempt. 








FRENCH ARTILLERY—THE HEAVY FIELD BATTERIES 


By Georce Nestier Tricocure, LATE LituTENANT FreNCH Foot ARTILLERY 


When we consider the achievements of the German Heavy Field 
Artillery in the present war, it is natural that the question should 
arise: Have the French been hypnotized by their 75-milli- 
meter gun so as to become blind to the advanges, on the battlefield, 
of a lare proportion of Heavy Artillery? Did they renew to some 
extent the fatal mistake of 1870—a time when they were too proud 
of their famous “rifled 4” of 1859 to pay any attention to breech- 
loading guns? We do not believe that such is really the case—al- 
though there might be a wee bit of truth in the charge. Things in 
1914 are widely different from what they were in 1870. At the eve 
of the Franco-German War, France had not improved her Field 
Artillery for eleven years, in spite of evident progress made not only 
by Germany, but even by small nations of Europe, such as Swit 
zerland—a militia country. The Artillery Board, following a policy 
as indefensible as it was dangerous, well deserved the epithet of 
“stultified” that was afterwards lavished upon that body. 

Now, in late years, and especially since 1900, the French Field 
\rtillery strove valiantly to keep the superiority which it had at- 
tained over the German Artillery in 1898, and which it was threat 
ened to lose. It brilliantly succeeded in establishing this superiority 
on a new impregnable basis, by the master stroke of 1913." But this 
was effected partly at the expense of the development of Heavy 
Artillery, because all the efforts, all the enegy of artillerymen were 
bent towards one goal: the supremacy of the 75-millimeter gun. 

There is, it seems, another reason for the comparative neglect of 
the howitzer and heavy batteries in general. In the mind of most 
French artillerists, this kind of matériel is always more or less asso- 
ciated with the idea of sieges. A great many officers were already 
bemoaning the heaviness of the seventy-five millimeter matériel ; 
any innovation that did not lead towards an increase in mobility was 
almost abhorrent to them. In fact, the few heavy batteries which 
had appeared from time to time since 1879, and which consisted of 
foot artillery officers and cannoneers and light artillery drivers, 


Described in the Freirp Artrittery JourNAL of July-September, 1914 
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were generally known as “siege batteries.” They were looked 
upon as “units de luxe’—so to speak—that could hardly be used 
except in the sieges of Strasbourg or Metz; and such sieges were 
problematical. It must not be forgotten that although French offi 
cers never ceased to hope for the recovery of the “lost provinces,’ 
they believed that, the German concentration on the frontier being 
more rapid than their own, the first and perhaps the only decisive 
battles would, in all likelihood, be fought upon French soil. Siege 
operations were left with the German! 

This was not, perhaps, a very broad, enlightened strategical con 
ception ; yet it was prevalent in army circles for many years, and cer 
tainly had an influence upon the organization of artillery. 

Lastly, many artillerymen—even among the most progressive 
ones—were opposed to heavy batteries on purely technical grounds 
They said the range of their 75-millimeters equals that of the 
heavy howitzers, and that the projectiles are undoubtedly more 
efficient than those of the ordinary German field gun, and that the 
German, by creating a strong heavy artillery force, only endeavored 
to neutralize these advantages of the French. The creation of a 
heavy branch of the arm would be a servile and useless imitation of 
the German organization. 

Therefore, it would not be fair to consider the Artillery Board 
as being alone answerable for what could be termed the tardiness of 
the French army in recognizing the usefulness of heavy field 
artillery. 

Be that as it may, a few years ago the War Department was com 
pelled to give its attention to the question, for some uneasiness was 
becoming noticeable in army circles as well as in the press and at 
the Parliament on account of the development given by the Ger 
mans to the Heavy Artillery.” Austria had followed suit. Even 
the militia of Switzerland had organized twelve rapid fire howitzer 

*For years, in the German Artillery, efforts had been made to impress pri- 
vates themselves with the idea that the French “seventy-five” would not have 
any chance against the Haubtts-Abtheilungen. As Colonel Feyler, of the Swiss 
Army, says in the Bibliothéque Universelle (November, 1914): “Battery com 
manders kept telling their men: “The French contend that their projectile is 
more efficient than ours .... But real efficiency can only be expected from 
heavy Field Artillery, such as our 105 howitzer. Then one possesses efficiency 
by the side of mobility.’ The French failed to see this logical distinction 


They are content with singing in every key the praise of their wonderful 
‘seventy-five.’ Franzésische Prahlerie! Bei uns die Deutsche Grundlichkeit!” 
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batteries attached to the infantry divisions, besides its three bat 
talions of 120-millimeter guns. 

Therefore, a new gun, the “long” field 105 millimeter, was con 
structed, tried, and adopted in 1913. Early in 1914, five heavy regi 
ments were created. As in Germany, they were to use two calibers : 
the new 105 “long” gun, and the “heavy” howitzer of 155 millimeters 
(Ramailho model). ‘The new regiments were made up, partly, of 
batteries taken from Foot Artillery regiments.* 

But there is a wide difference between the German and _ the 
French organizations. ‘lhe former distributes as a rule the heavy 
batteries among the army corps; in the latter, only the long range 
battalions (105 “long” ) are attached to army corps; the howitzer 
battalions are kept at the disposal of army (not army corps) com 
manders.* But French artillerists observe that, in order to destroy 
both personnel and matériel of a shielded field battery, heavy shells 
are not necessary. The only requisite is that the projectiles should 
hit their tagret. Now, to do this, especially if the taret is well difi 
lated, it is necessary to use much ammunition—which is possible 
with a reasonable number of caissons, provided shells have just 
enough power, so that there will be no waste in space or weight. 
General Langlois was under the influence of this belief when he 
spoke in favor of the “pom-pom.”® The 75-millimeter batteries, 
it is thought, are sufficient to overcome the German light artillery. 
It is, therefore, advisable to limit the use of heavy howitzers to the 
attack of particularly strong positions; and as this is a somewhat 
exceptional situation, such batteries must remain in the hands of 
the army commander, who can dispose of them as he’ sees fit. 

Qn the contrary, the long range gun (such as the 105 millimeter ) 
when the war broke out, seemed to have its natural place in the dif 
ferent army corps, because it can execute an effective cross fire 
against the hostile batteries opposed to the 75-millimeter. 


*For instance, the 3rd Heavy Artillery received three batteries from th« 
3rd Foot and one battalion of three 155-millimeter batteries already existing 
as an experiment in the 32d Light. 

‘This divergence of views reminds one of a famous controversy of the 
eighteenth century—power versus mobility. Some officers, headed by General 
La Valliére, wanted the whole field artillery of an army to be concentrated 
into a park, at the disposal of the army commander; others were in favor 
of very light pieces, @ /a suédotse, divided between brigades and even regi- 
ments or battalions. This controversy lasted until the Gribeauval system of 


artillery was adopted. 
"See Tue Fretp Artittery JouRNAL of October-December, 1914, pp. 577, et 
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This can be done almost everywhere, under average atmospheri 
conditions. So the army corps commander should be able to use 
his long range guns at any time, and without delay—exactly as he dis 
poses of his corps artillery. In the opinion of experts, the army 
corps is the smallest unit to which these batteries should be attached : 
division commanders would not have as a rule good opportunities to 
use them, because the front of the division is not great enough to 
permit an effective artillery cross fire. 

Yet, inasmuch as the use of long range guns is concerned, the 
question is not as simple as it seems. What we have just described 
is called the general use of these batteries. ‘They also have a special 
or particular use. This occurs when it is possible to fire at very 
long range for the purpose of compelling hostile colums to leave the 
roads, deploy and advance across fields, or else to change direc 
tion and make a detour. In that case, long range guns could be 
used to advantage only by army commanders. Should not some 
batteries at least be attached to army corps, and should remain, like 
the heavy howitzer batteries, at the disposal of army commanders ? 
Qn this point officers do not agree. Most of them, however, do not 
think this is necessary. According to them® the special or particulat 
role of the long range batteries is somewhat exceptional. In case 
of need, the arm commander can send for the batteries attached to 
one of his army corps. It could be ordered, in anticipation of such 
a requirement, that these batteries should march ahead of the corps 
artillery. 

Requisites of a long range field gun. Granted that the moral 
use of this gun is the one known among French artillerists and 
described above as general (cross fire), what are the requisites of 
such a gun? First, we must bear in mind that cross fire is much in 
favor in France. The Firing Regulations for the seventy-five-milli 
meter (Chap. V, No. 15) state that: “Cross fire (Le tir d’écharpe ) 
is the most effective. One must use it, even if this fire has to be 
superposed on others, executed directly. The conditions for a tir 
d’écharpe are fulfilled to a certain extent, when battalions, placed on 
the same line, are crossing their fire.” 

The front of a division seldom exceeds 5 kilometers. Therefore 
a 75-millimeter battery, placed at the wing of a division could hit 
guns posted at the opposite wing of the hostile division, because the 


France Militaire, March 21, 1914 
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range would be below 7 kilometers—the longest range permitted by 
the 75-millimeter carriage. The efficiency of cross fire increases 
with its obliquity in respect to the front fired at. Long range field 
guns placed at the wing of an army corps 8 to 10 kilometers wide 
would reach the artillery at the opposite wing of the hostile army 
corps, provided their range be 9% to 11 kilometers. This is the 
first requisite. 

It goes without saying that this, alone, should preclude the assign- 
ment of this kind of guns to an army only, since their range would 
thus have to be greater to 11 kilometers—which seems to be almost 
impossible for field guns. 

The second requirement is that the long range gun must not be 
heavy enough to handicap the army corps operations. It must be 
remembered that the 75-millimeter itself is considered heavy, 
although the gun, with its carriage, without limber, weighs only 
2,640 pounds, and with the limber, 4,114 pounds. What would be 
the desirable weight of a long range gun? First the limber can be 
reduced to 660 pounds by not using any chest. If the gun with its 
carriage weighs only 4,180 pounds, the voiture-canon (gun, carriage 
and limber) would not exceed 4,840 pounds—which is the weight of 
the voiture-canon of 75 millimeters, including cannoneers, their 
knapsacks and rations.’ The only difference is that the long range 
limber carries no extra weight of any kind. 

Now, two questions naturally arise. Is a gun of 4,180 pounds too 
heavy for field operations? Is it possible to have an efficient long 
range gun that weighs only 4,180 pounds? 

As regards the first proposition, there is no divergence of opinion, 
because this gun cannot be exactly compared with the 75-millimeter 
from the point of view of mobility. The former would not be 
called upon to move as quickly and as often as the latter. But all 
ordnance officers are not sure that a 4,180-pound field gun would 
be efficient at 11 kilometers (12,023 yards). Many think it would 
be wise to sacrifice 1 or 2 kilometers for the sake of mobility. 

Does the new Franch 105-millimeter gun possess the requisites 
of an efficient long range field gun? The 105-millimeter is a very 
new gun indeed : therefore much remains to be learned about it, from 
the teachings of the present war. 





‘Lieutenant Colonel Paloque, in the paper printed in the Frenp ARTILLERY 
Journat for July, 1914, p. 345, states the weight of the voiture-canon of 
75 millimeters, at 4,642 pounds only. It seems this does not include the knap- 
sacks, and rations. 
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The “105” was made to a great extent on the pattern of a 176.3 
millimeter gun ordered in France for the Russian Army. Its muzzle 
velocity is 570 meters, and the shell weighs 35.20 pounds. The car 
riage has the same characteristics as that of the 75-millimeter as 
regards, for instance, the carriage’s sliding upon the axle (coulisse 
ment sur l’essieu) and the stability of the trail blade. It is a quick- 
firing gun, although the shell proper is separated from the propelling 
charge and thus the loading requires two motions. The extreme 
range is said to be “certainly superior to 10 kilometers.” The rear 
carriage weighs 5,062 pounds. Now, we have just seen that 4,180 
pounds seems to be the maximum weight possible for a long range 
field gun that is really mobile. The 105-millimeter exceeds this by 
882 pounds. Some artillery officers* think that mobility has been 
needlessly sacrificed for the doubtful advantage of obtaining a range 
“certainly superior to 10 kilometers,’ and therefore greater than 
that of the 10-centimeter gun of the German. Little was known 
about the 105-millimeter gun at the time the war broke out; but 
should its range reach 11 or even 12 kilometers, there is not much 
to be gained by it if the gun cannot “make a hill” at a critical 
moment, or is delayed by muddy roads. The fact that it may be 
somewhat lighter than the corresponding German gun is not com- 
forting: the question is not to be less clumsy than one’s adversary, 
but to hit him at the right time. 

Composition of a Battery of 105- Millimeter Guns. It must not 
be forgotten that the following considerations are purely theoretical. 
They are, so to speak, desiderata expressed by artillerists at the eve 
of mobilization. There should not be more than three guns per 
battery so as to increase the- number of caissons—the latter not 
being able to carry as much ammunition as in the 7%5-millimeter 
batteries. On the other hand, a two-piece battery would require too 
many officers and noncommisisoned officers. There should be thir- 
teen caissons. (It is, however, likely that the present batteries have 
been organized on the pattern of the 155-millimeter howitzer bat- 
teries with four guns.) Each gun must be provided with drag-ropes 
(bricoles). ‘These are necessary sometimes to facilitate the limber- 
ing up on sandy or muddy ground, and always to cause the piece 
to pass from the firing to the marching position and vice versa. This 
has to be done in order to obtain a better distribution of weight 


” Prance Militaire, March 31, 1914. 
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between the front and the rear carriages. Ly leaving the gun in the 
firing position, too much weight would rest on the front axles; but 
if one draws back the gun by hand on the carriage slide (la glissiére 
de laffiit), more weight rests on the limber. In fact, all 105- 
millimeter guns have drag-ropes. 

Long range guns have to be still better deftiladed than the light 
field guns, for three reasons. First, the flash and the smoke rise 
higher than those of the 75-millimeter gun. Second, during the 
cross fire—which is its normal function—it is absolutely imperative 
that the gun should not be seen by the hostile light batteries, which 
might otherwise attack it directly at a comparatively short range 
Third, it must never be forgotten that changes of position should be 
avoided as much as possible especially under hostile fire, for the 
limbering up is more complicated and longer than that of the lighter 
guns; the effort required from the cannoneers has been estimated 
at 380 pounds. Consequently, with the 105-millimeter gun, indirect 
laying will be the rule; the gunner, nearly always unable to overlook 
the field of action, must be given a means of choosing an aiming 
point directly in the rear, if necessary. That is why the 105-milli 
meter gun has been provided with a panoramic sight. 

Fire Adjustment. Firing, as they do generally, at long range, 
the 105-millimeter batteries must possess powerful telescopes. This 
is considered extremely important—so much so, indeed, that some 
officers are in favor of a special wagon carrying a very large instru- 
ment. A writer went as far as to say:* “We should not hesitate to 
sacrifice one gun per battery, rather than to do without a telescope 
wagon.” 

Can aeroplanes be used to adjust the fire of long range guns? 
The Regulations for the 75-millimeter say’? “It is mostly at 
medium range that aeroplanes can be used for adjusting the fire 
At long range, ‘the conditions of visibility of the objective make 
the use of aeroplanes more uncertain.’”’ However, if artillery 
avions succeed in getting near enough to the hostile batteries, they 
may make good observations, because the bursts of the 16-kilograim 
shells of 105-millimeter guns are much easier to see than those 
of 75-millimeter shells or shrapnel. Perhaps it will be sufficient for 
the aviator to take position at a medium distance between the long 
range battery and its objective—for instance, above 7%5-millimeter 

*France Militaire, March 31, 1914 

‘Chap. TV, Annex IV, No. 2 
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batteries firing directly at a range of three or four thousand meters, 
while the 105-millimeter gun is executing its cross fire at 9,000 o1 
10,000 meters. 

It has also been said that when a 75-millimeter battery is firing 
directly at the same objective as the one chosen by a 105-millimetet 
battery the observations made by the former should aid in adjust 
ing the fire of the latter; if the captain of the light battery has 
succeeded in getting a fairly good bracket, the range found by him, 
plus the distance between this battery and the heavy one, should 
give to the captain of the latter a good base for ascertaining his 
own range. 

Transportation of Cannoneers in 105-Millimeter Batteries. This 
part of the question does not seem to have received the attention 
to which it is entitled. Regular tractors are likely all reserved for 
heavier guns than the 105-millimeter. Therefore, cannoneers of long 
range field guns must either walk or crowd themselves on the cais 
sons. We have already seen that it was advisable to remove the 
chest from the limbers of the wvoiture-canon. Neither solution is 
satisfactory. If the writer may be permitted to mention his own 
ideas on the subject, a better solution could be found in mounting 
the cannoneers. This seemingly paradoxical innovation—the heavy 
horse battery—would not only increase the general mobility of 
units which are naturally heavy, and at the same time may have 
to cover much ground on the battlefield: it would also help out, at 
critical moments, the cumbersome voiture-canon over a slope or 
across bad ground—because cannoneers’ mounts, in the French 
horse batteries, are all provided with a small breast-piece and traces 
(faux-poitrail), so that in case of extreme emergency these saddle 
horses might be used as draft ones.” 

Objections to Long Range Field Guns. ‘These objections are 
serious, and fully to appreciate their worth we lack something which 
we are not likely to get before the end of the present war—the 
teaching of experience. Theoretically there are six drawbacks 
to the 105-millimeter field gun. 

First. To execute their cross fire, the 105-millimeter batteries 
will often stand in a very oblique position in respect to the general 
front of the line. Therefore, their flank will itself be exposed at 
medium range to the direct fire of hostile light batteries. They 


“It is not known at the time of this writing whether the Artillery Bureau, 
at the Freneh War Department, has considered this proposal. 
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will then be at a great disadvantage, because they cannot change 
their position as easily and quickly as lighter field batteries. 

Second. Defiladed as they may be, they might be discovered, as 
75-millimeter batteries are, by hostile avions, unless they occupy 
positions so far back of the battle front that the benefits of a real 
cross fire will be greatly diminished. 

Third. At 10, 11 or 12 kilometers, the visibility of the objective 
requires very good atmospheric conditions. It will probably be 
more difficult for the battalion or battery commander to see his 
target than to observe the bursts of his 10-kilogram shells. 

Fourth. Thirteen caissons per battery are asked for. But this 
makes only one caisson more than for the 7%5-millimeter battery ; 
yet it is obvious that the caissons of the 105-millimeter gun cannot 
carry as many rounds as those of the 75-millimeter. Moreover, 
there will be one chest less per section if the front carriage of the 
voiture-canon is to be made lighter. On the other hand, if the num- 
ber of caissons is increased, one runs the risk of hampering the 
movements of the whole army. 

Fifth. The opponents of the 105-millimeter gun have but little 
confidence in the possibility of an efficient cross fire by such bat- 
teries. According to them, the 105-millimeter gun should use 
“normal” or direct fire either against hostile light batteries, or 
against heavy guns in order to protect the advance of 75-millimeter 
batteries. All this could be done only in very open country. Short 
or medium range firing with the 105-millimeter gun is out of the 
question, because the trajectory of this gun would be too flat to 
permit any real defilading. 

Sixth. The staunchest supporters of the “pom-poms” are as a 
rule the bitterest adversaries of heavy artillery. They contend that 
what is needed on the battle field is a large number of small but 
efficient projectiles, rather than a limited number of big shells which 
are often too powerful for the object in view. To use the expression 
of one of these officers: “It is not necessary to take a club to kill 
a fly.” It has been said that heavy shells have a demoralizing effect 
upon the morale of hostile troops; but which is more demoralizing, 
a few large shells exploding once in a while or many small pro- 
jectiles falling everywhere and almost simultaneously ?” 

In short, the opponents of the 105-millimeter field gun assert that 
the number of such batteries should be very limited—at least, such 
was their opinions when the war broke out. 














RETROSPECT OF THE DEVELOPMENT OF THE GERMAN 
FIELD AND SIEGE ARTILLERY IN THE PAST 
TWENTY-FIVE YEARS. 

I. FIELD ARTILLERY. 

By Major GENERAL RICHTER. 

Translated by Second Lieutenant C. A. Baehr, Twenty-second Infantry, from 
Artilleristische Monatshefte, June, 1913. 

On June 15 the Emperor can look backward on a reign of twenty 
five years. During this period, under the blessings of peace, knowl 
edge, art, science, agriculture and commerce have flourished beyond 
all expectations. That this progress might continue undisturbed 
by hostile inference, we have been required to maintain a force on 
land and sea that compelled the respect of our neighbors. While 
thus furnishing protection for the development of the peaceful arts, 
the military have drawn upon them for the improvement of itself 

in matériel and method. 

Not only has the Emperor exercised a wide influence over the 
development of the peaceful arts, but, as war lord, a far greater 
influence over that of the Army and Navy. He has the power 
to remove obstacles to progress, to introduce recognized improve- 
ments, and to abolish obsolete conditions. 

During this period the Artillery has not been backward, but has 
undergone great changes toward up-to-date efficiency in its organi- 
zation, armament, instruction and employment. Under each of these 
four heads will be given the state of preparedness in which the 
artillery found itself in 1888; and the subsequent development and 
the conditions influencing it will be traced step by step. 


Organization. 


I. IN Time oF PEACE. 


At the beginning of the period considered, the supreme control 
over matters pertaining to the field artillery were vested in a gen- 
eral inspection department for field artillery which existed until 
April, 1889. The four existing inspection departments were then 
combined to open the way for the establishing of divisions as regards 
tactical training, organization, mobilization and matters of personnel 
placed under the control of the general headquarters. This was the 
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first step im the direction of considering the proper demand of the 


arm and bringing it into close touch with the leaders and troops wtih 
whom it must fight side by side in time of war 

The time was not considered ripe for the ultimate step of placing 
the artillery permanently in divisions, and abolishing the corps 
artillery, for the latter organization had been proven in the Franco 
Prussian War and was looked upon as almost indispensable. 

In Bavaria the two brigades belonged as regards tactical and 
purely official matters under the commanding general, in technical 
matters and those of personnel they were under the inspection de 
partment of artillery and trains. <A similar system to the Prussian 
was adopted on April 1, 1889. In Saxony and Wurtemburg the 
brigade was the highest unit 

\t this time the position of inspector of field artillery for the 
whole empire was created, and he, under the Emperor, was give: 
charge of the technical matters of the tield artillery. He was 
especially charged with the duty of supervising and conducting fire 
instruction, and of keeping up and increasing the technical know! 
edge of the personnel. This one-sided sphere was greatly enlarged 
in 1893 and again in 1899 when the inspector was above all charged 
with the promoting of fire-efficiency \s superintendent of the 
Field Artillery School he was enabled to direct the instruction of 


’ 
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the personnel, as well as to add greatly to the efficiency of the 


arm by promoting improvements in the materiel. In 1912 he was 


given the right to report directly to the Emperor on matters per 


In 


+ 


taining to the field artillery 
P to the number of army corps, there 


russia, corresponding 
were fourteen brigades of two regiments each, eleven brigades of 
three regiments each; one regiment in each brigade consisted of 
two battalions of four held batteries, and one battalion of thr 
horse batteries, the others of three battalions of three feld batteries 
each. Exceptions were the Fourteenth Reriment, which had one 


battalion of horse artillery with its three of feld artillery; and the 


Twenty-fifth Regiment, which had only two battalions of three 
field batteries each and one horse battery 

In Bavaria two regiments had a strength corresponding to the 
stronger of the Prussian regiments, and two corresponding to the 
weaker. In Saxony one regiment corresponded to the stronger 


Prussian organization. Besides this, Saxony had a regiment of 
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three battalions of four field batteries each, and Wurtemburg two 


regiments of three battalions of three field batteries each. 
The condition and total of the German field artillery in 1880, and 


the subsequent increases, are shown in the following table 
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The military program of this year plans to provide animals for 
all batteries for the guns which they will take in war as well as 
for the observation wagons. Nearly one-half of the field batteries 
and all of the horse batteries will have teams for caissons; the 
former three each, the latter four each. 

The increase of 1890 was partly the result of the establishment 
of the Sixteenth and Seventeenth Army Corps. The same year 
saw the Artillery School separated into distinct schools for the 
field and siege artillery. The year 1893 was signalized by the 
establishment of a probational two-year term of enlistment which 
was to be tried out until 1905. 

Due to the various ununiform changes, an undesirable difference 
in strength and organization developed between the various regi 
ments. Some varied between from three-fifths battalion of from 
eight to fifteen batteries; some had battalions of two to three bat 
teries of field artillery consisting of three field and one horse 
battery. The peace strength varied between the widest limits. It 
became more noticeable year by year that it was impossible to 
properly supervise, to lead or to train such a mass of units. It 
was becoming evident that the placing of the arm under a general 
headquarters had not as yet brought about the desired close rela 
tion between the commanders and the three arms. It is only by 
maneuvers of large organizations that the influence of the division 
commanders who must handle the artillery in campaign can be of 
benefit to the tactical instruction of the latter, and the team work 
with the infantry be established. These influences were lost when 
the artillery was, as frequently happened, detailed with different 
organizations from year to year for maneuvers. 

It was recognized in 1899 that the existing organization was 
not worthy of being retained, and that all should work together 
in time of peace as they must in war. Organizations were made 
uniform in their strength and were permanently assigned to divi- 
sions. After clearly outlining the limits of the authority of the 
general headquarters and the division commander on the one hand, 
and of the inspector of field artillery on the other, the division com 
mander was made responsible for the war-preparedness and em 
ployment of the field artillery as he had previously been for the 
other two arms. This gave to the field artillery for the first time 


its proper place alongside of the infantry and cavalry. In spite 
of its acknowledged brilliant service in the Franco-Prussian War, 
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it had been the step-child of the army in matters of organization, 
instruction and employment; and it was not until nearly thirty 
years had elapsed since then that it was given its recognition. It is 
now recognized that the objections against which it had to contend 
were not always based on good reasons, as is also the fact that 
great influence was exerted up to the last minute to keep it under 
the general headquarters. However, appreciating the necessities of 
the situation, it was his Majesty the Emperor himself who an- 
nounced the deciding conclusion. 

It cannot be denied that the combining of the three arms was 
productive of great results. ‘Those who contended against it must 
recognize that not only have the field artillery and the other arms 
benefited by it, but also the leaders in the new system who have 
been required to acquaint themselves with the capabilities of this 
arm and the manner of employing it. 

At the time of this change, which it to a certain extent influenced, 
came the establishing of the Eighteenth and Nineteenth Army Corps 
with three divisions in Prussia and one in Saxony, the Third Army 
Corps and a division in Bavaria. This was begun in October, 1899, 
and was completed October 1, 1901. In Bavaria each regiment 
of field artillery remained one battery short of the required strength. 
The brigades were given the numbers of the divisions to which they 
belonged. They consisted of two regiments each, all of the regi- 
ments consisting of two battalions of three field batteries each, the 
six exceptions having each one battalion of horse artillery. To nine 
of the regiments was added a battalion of two horse batteries each 
for use with cavalry divisions. One battalion in each army corps 
was armed with light field howitzers instead of field guns, the 
howitzer battalion of the guard corps being stationed at the school 
of fire. 

This would have given us a uniform organization had the newly 
organized Thirty-seventh and Thirty-ninth Divisions received a 
brigade of artillery each, but only one regiment each was provided 
for them, one attached to the First, the other to the Twenty-ninth 
Brigade. 

As shown by the above given table, a reduction of the horse 
artillery dates from this period. It is maintained now only at 
such strength as is demanded by the requirements of the cavalry 
divisions. ‘The reduction was carried further in 1911, but with 
an addition to each of the cavalry divisions of a battalion of three 
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horse batteries each, the batteries having four guns instead of six 
This was an improvement in organization not to be overlooked, 
as it points to a recognition of the value of the smaller, more 
efficient batteries, and of the fact that the formation of divisions 
with three brigades should be followed by a similar formation ot 
the artillery. 

The law of March 27, 1911, added a brigade of field artillery 
each to the Thirty-seventh and Thirty-ninth Divisions, and changed 
twenty horse batteries into field batteries. The total of the bat 
teries became five hundred and seventy-six field and twenty-two 
horse, which stood until the establishing of the six batteries which 
had been lacking in Bavaria. Before the provisions of the increase 
had been carried out, the political situation in 1911 demanded a 
still further increase of the whole army. This was provided in 
1912 by the establishing of two new army corps, to which the 
Thirty-seventh and Thirty-ninth Divisions were assigned. This 
necessitated an increase in the field artillery of two brigades, four 
regiments, four battalions and twenty-four batteries. It was also 
decided that each division was to receive an additional battalion 
of field howitzers. These changes were to be carried into effect 
in three years. 

When the increase has been carried into effect, the total strength 
of the field artillery will be, including the instruction regiment, of 
three battalions of three batteries, fifty brigades, one hundred and 
one regiments, two hundred and fourteen battalions, six hundred 
and forty-two batteries. The difference between the strength in 
I888, which was eighteen brigades, thirty-seven regiments, one 
hundred and ten battalions, three hundred and sixty-six batteries, 
and the above, shows an increase in the twenty-five years of 
thirty-two brigades, sixty-four regiments, one hundred and four 
battalions, two hundred and seventy-six batteries. ‘The peace 
strength in 1888 which, for each battery excepting six of field 
and six of horse artillery of increased strength, comprised one hun- 
dred and five men and forty-three horses, was increased as follows 
by the Act of April 1, 1911. 


Field Batteries. 


Reduced strength............... 102 men 53 horses 
Medium strength............... 115 men 68 horses 
Increased strength............. 127 men 80 horses 


Se, PR Sik vpdinscecvinn i31 men 87 horses 
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Horse Batteries Throughout. 


Increased strength............ 121 men 125 horses 


The increase in the number of horses is due to the fitting out o1 
more guns and caissons with teams, to the providing of a six-horse 
observation wagon, and to the increase of the mounted men of the 
“battery troop,” who serve as scouts and have charge of the 
telescope, telephones, and the plotting board. What the strength 
will be after the adoption of the army program for 1913 is as yet 
indetermined. 

Until 1899 one first lieutenant was provided in each brigade for 
the corps artillery regiment. In that year a captain was added to 
the staff of each regiment instead for service with new organiza 
tions formed on mobilization. In 1912 one first lieutenant was 
added to the two captains in each brigade for the same purpose 
and further additions for that purpose are contemplated. 

The reduction of the number of guns in the horse artillery bat 
teries which was accomplished by the act of March 27, 1911, was 
due to the increase of the field batteries at that time. What its 
result will be can easily be determined. More thorough instruction 
of the personnel, stricter fire-discipline, ease and greater certainty 
of fire direction, greater adaptability to the terrain, less space 
required ; all these are possible in the smaller organizations, and the 
single gun of the small battery gives a better account of itself 
than does that of the larger one. It is not-to be denied, however 
that the change is attended by greater expense per gun, as well as 


rendering considerable changes necessary in the organization. 


I]. In Time oF War. 


Up to the time of the placing of the artillery in divisions, its 
distribution was so planned that on mobilization the commander 
of a regiment with two battalions was to be assigned to a division 
The remainder of the two regiments, including such horse artillery 
as was not assigned to cavalary divisions, was combined under the 
designated first lieutenant as corps artillery. Now each artillery 
brigade remains with its infantry division except for the battalions 
of horse artillery required for the cavalry division. In place of 
having corps artillery, the corps commander may take a portion 
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of his artillery and place it in reserve under his own orders. In 
what strength or formation he does this is left to his discretion. 

In the organization existing in 1893 the batteries of twenty car- 
riages had become unwieldy and required too much road space 
in front of the infantry when in column. This led to the taking 
away from each battery in 1899 of nine caissons and the field 
forge. In order that the ammunition thus withdrawn should be 
kept as closely as possible to the battery it was for each battalion 
carried in a light ammunition train. The forge outfit was carried 
in the second supply wagon. Of the remaining caissons, three 
remained with the fighting battery; the other three with the first 
supply wagon, the officers’ and spare horses made up the second 
echelon. In order that the guns could from the first be kept sup- 
plied with the ammunition for keeping up a heavy fire, and to 
protect the cannoneers who were handling it, the six caissons and 
the observation wagon were combined with the fighting battery. 
The first supply wagon, the officers’ and spare horses which had 
belonged to the second echelon were added to the combat train. 
The second supply wagon, the field and forage wagons became 
the field train of the battery. The combat train receives ammuni- 
tion from the artillery ammunition column. 


MATERIEL. 


The field piece adopted in 1874, 7.85 centimeter for horse bat- 
teries and 8.8 centimeter for field batteries, combined a high-fire 
efficiency with great mobility, and as regards ballistic qualities it 
was up to date, even in 1888. The projectiles used were round 
shell No. 80, shell with percussion fuse No. 80, canister No. 82 
and shrapnel No. 86, which latter consisted of two hundred and 
sixty-two bullets for the 8.8 centimeter gun and one hundred and 
sixty-seven bullets for the 7.85 centimeter gun. Each shrapnel 
bullet weighed about two hundred grains. 

For some years experiments had been made with compounds that 
would increase the range and explosive power of the projectiles. 
In 1886 noticeable results were obtained in France, B powder being 
adopted there for the propelling charge and melinite for the ex- 
plosive charge. In Germany the exeperiments were carried forward 
to the extent of causing the adoption in 1888 of the explosive powder 


No. 88, which, like melinite, is a picric compound, and the laminated 
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gunpowder for the propelling charge. The latter was later dis 
placed by the so-called powder No. 96. The new explosive charge 
burst the shell into a large number of fragments, which attained 
an unprecedented velocity and which separated over an angle of 
one hundred and ten degrees. ‘The great expectations which were 
at first placed on the shell No. 88 were not fulfilled when the 
material of which is was made was changed from cast iron to cast 
steel. It was unprofitable as at burst a large percentage of the 
fragments were too small to possess much destructive power. On 
account of the steep angle of fall of the lower fragments, it had 
been expected that this shell would be used against well-protected 
targets against which the artillery had no other means of attack, 
but on account of the small number of fragments which were di- 
rected downward by the burst, it had to be acknowledged that a 
large expenditure of ammunition would be required to produce 
effect with it. After the adoption of the shield for field guns, the 
shell gained in importance as a projectile for their attack. 

The proper protection of the personnel against danger of explo 
sion of the gun in case of detonation of the shell in the bore neces- 
sitated the use of nickel steel in the manufacture of the gun. After 
tests one battery in each battalion was equipped with them. 

Great importance was attached to the new improvements in the 
powder. It gave out almost no smoke, burned with an even, gradu 
ally increasing speed, and on account of the greater percentage of 
gas produced, made greater pressure and consequent higher velocity 
possible. These changes led the way toward greater improvements 
in the matériel and an increase in effectiveness. The ballistic 
qualities could be increased, on account of the small quantity of 
smoke given out sighting became easier, hence, a higher rate of 
fire could be maintained, and the concealment of the batteries for 
a longer time was possible, as the betraying smoke cloud no longer 
nééd be counted on. At first the qualities of the new powder were 
utilized to increase the ballistic qualities of the matériel then in use. 
But it soon became evident that the increase in muzzle velocity 
possible was limited by the inability of the gun carriage then in 
use to withstand a very much greater shock of recoil, and that the 
projectile then in use was of an unfavorable shape, causing the 
velocity to decrease rapidly. 

Changes were introduced in 1889, and the long cherished desire 
df the field artillery for a single gun both for field and horse 
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lhatteries was fullilled Viti ipoeet ding the pu ibility Of redtteitip the 
weight of the heavy shrapnel to that of the shell, it became feasibl 
to reduce the weight of the 8.8 centimeter gin to about that of the 
1.85 centimeter. The gut thus altered was ktiown as model 73-88 
Phis change gave the horse batteries a more powerful weapon, and 
vreatly simplified the problem of ammunition supply. The lighter 
gun could be used with higher velocities without too great a stram 
heing placed on the carriage then in use 

The growing use of covered firing positions favored by the smoke 
less powder led to a demand for improvements in the methods of 
indirect laying. The plotting board came into use in 1892) and 
greatly assisted in the determining of the deflection from aiming 
points. Although the smokeless powder permitted a more rapid 
sighting than had been before possible, the rate of tire could not 
be greatly increased, as there was no way of checking the recoil 
of the carriage. ©n Model 73 this was parttally accomplished by 
locking the wheels, a feature that was retained in Models 96 and 
%6-A. The last mentioned models were adopted as the result of 
many experiments made to develop a materiel that would enable 
us to take fullest advantage of the capabilities of the smokeless 


l use, they 


powder. As regards technical advantages and _ tactica 
were superior to the existing types. The great progress made in 
the quality of the steel opened up the possibility of greatly reducing 
the weight without impairing the effectiveness of the piece, or of 
retaining the weight and greatly increasing the power. The Model 
%§ gun adopted as the result of the experiments was of caliber 
7.7 centimeters: ii gave a muzzle velocity of 465 meters and used 
a projectile weighing 6.8 kilograms, both shell and shrapnel. A 
more powerful charge was used, which with improvements in the 
ignition and in the shape of the projectile admitted of a longer 
effective range. The weight of the assembled piece was 1,720 kilo 
grams for field and 1,670 kilograms for horse batteries, that of the 
dismounted gun, 925 and 875 kilograms, respectively. The main 
taining of the position of the piece on firing was not yet possible 
The recoil was checked by locking the wheels and by a small plate 
on the trail. The breech block required but two movements in 
opening, and the charge was carried in a metal cartridge separated 
from the projectile. This favored more rapid loading. Sighting 
was simplified by the adoption of an inclined sight which combined 


the two previously employed instruments, sight and range quadrant, 
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ettinw off deflection and elevation HW eodld be teed in covered 
positions and at thiwht hi pin could be fired at a rate of elelt 
hot per mintite as against a former rate of two ind one-half pet 
rrinnuite lt was more mobile and more easily handled than was it 
predecessor and decidely more effective. Its strength and sin 


otic itv of construction also deserve mention 

Phe caisson was also built ligelite r and could carry a large r about 
of ammunition than the former one. The development of the 
ammunition kept pace with that of the piece. The shrapnel No, 91 
consisted of a case of thin steel in which was packed a large 
number of bullets than was possible in the earlier type These 
were of hard lead, which retained its shape better than did the soft 
lead of the earlier types, giving greater penetration; they weighed 
114 grains each, The weight of the projectile was reduced to 7.5 
kilograms. By packing the bullets in a matrix of black powde 
which gave out a dense black smoke on the bursting of the shrapnel, 
the observation of the fire was greatly facilitated, and ranging mack 
more accurate. A further step forward was made in the change 
to a base charge projectile. The bullets propelled by the burst 
of the base charge attained an increase in velocity of from 50 to 80 
meter-seconds over that of the projectile at the moment of burst 
This permitted a reduction in the weight of the bullets to 130 grains 
each and a reduction in that of the projectile to 6.85 kilograms 
The number of bullets was increased to 300. The extreme range of 
the piece was extended to 5,000 meters. 

After the fighting around Plevna and the great advances which 
that brought about in the use and construction of artificial cover, it 
became necessary to develop means for attacking covered and 
strongly protected targets upon which shrapnel would have no 
effect. There were two suggested solutions to this problem: first, 
firing of the gun with reduced charges to get a high angle of fall; 
second, the adoption of a gun specially intended for curved fire. 
The first solution was impracticable, due to the great loss of range 
and effectiveness which it entailed. The second did not at first 
fulfill the requirements, as the short 12 centimeter gun which was 
tried was not found satisfactory, as it could not effectively combat 
troops. An attempt to solve the problem by the use of high explosive 
shell with the regular field gun did not prove satisfactory. The 
demand was at last met by the adoption of a light field howitzer. 
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Its mobility was to be as great as that of the heavy field gun Model 
73. This weapon was adopted in 1898 and was of 10.5 centimeter 
caliber and possessed great effectiveness. Its weight was kept 
within the required limits, and it could be loaded with more rapidity 
than could the Model 96 gun when using horizontal fire. It was 
held during fire by brakes and trail spade. The shell adopted for 
use with it weighed 15.7 kilograms, it could be exploded in the air, 
on impact, or after penetration, the last being accomplished by a 
delay action fuse. On explosion this shell burst into a larger 
number of fragments over a larger area than was covered by the 
field gun shell, the size and the penetration of the fragments were 
also greater. ‘The shrapnel used with this howitzer weighed onl) 
12.8 kilograms, though carrying five hundred 130 grain bullets. The 
fuse used could at its greatest length of burning carry for a range of 
5,300 meters. Different sized charges were employed so that 
between 2,100 and 5,900 meters the angle of fall would be always 
at least thirty degrees. The change from one sized charge to 
another was made without orders from the battery commander by 
the second commander, and tables were provided for that purpose 
The metal case for the charge and the projectile were separate. 
One disadvantage of this gun was that it necessitated three kinds of 
projectiles, two varieties of shell, and one of shrapnel. Of the 
shell, the high explosive was seldom used, yet in certain cases 
it was the only one to be used, the other was for common use. The 
natural result of this was that the battery could be furnished with 
but a comparatively small amount of each kind of ammunition, and 
it was probable that in battle the kind most needed would be quickly 
exhausted. The field howitzer projectile adopted in 1905 improved 
this situation somewhat by combining the qualities of shell and 
shrapnel. Its fuse could be set to explode the charge after time 
interval, on impact, delayed action, or at the muzzle of the gun. 
The matériel of 1896 had hardly been introduced before the first 
field gun allowing recoil of the gun on the carriage was produced in 
France. According to reports, it could fire thirty shots per minute, 
the stationary carriage permitted the sheltering of the cannoneers 
by shields, and the efficiency of the arm was greatly increased. The 
importance of this new development was so great that Germany 
was compelled to at once bring her artillery to a similar point of 
efficiency. As the Model 96 gun lent itself very well to the altera 
tions necessary, the rebuilding of this gun was begun at once. The 
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change was made with the principle in mind that the recoiling of 
the piece on the carriage was not to be accomplished at the expense 
of diminishing the mobility of the gun. This demand was met 
in spite of the increased weight of shields and recoil apparatus by 
building a lighter carriage, which was permissible, as it did not 
great a strain to withstand as formerly, and by some de 


crease of the weight of the gun itself. The ballistic qualities were 


have as 


maintained the same as they were before in the 1896 model. The 
carriage consists of two parts, the carriage proper, or lower car 
riage, and the cradle. The gun is held by a clamped plate of steel 
on the cradle which fits over a rail at each side of and below the 
gun, and permits it to slide to the rear. A lug projecting down 
from the gun near the breech is attached to the recoil checking 
mechanism. On discharge the gun slides to the rear on the rails 
until the force of recoil is taken up, partly by recoil cylinders and 
partly by storing up energy in a spring which draws it forward 
into the firing position as soon as the energy of recoil has been 
expended. The cradle is so attached to the lower carriage that it 
may be swung up or down for elevation on trunnions; it also has 
a slight transverse movement in deflection of about four degrees to 
each side. The lower carriage is held in place during the firing by 
brakes and a trail spade. The old breech block, the firing mechan- 
ism, and the sights were each changed to adapt them to the rapid 
firing system. The telescopic sight was adopted to permit rapidity 
of picking up targets, and two quadrants were added for indirect 
laying. The shields protect against rifle fire from ranges over 
five hundred meters. 

To take advantage fully of the possibilities for greater rapidity 
of fire, the charge and the projectile were combined in a single 
cartridge. The 1905 powder used as the propelling charge was 
expected to do away with the appearance of any flash at discharge. 

The importance of the field howitzer demanded that its rate of 
fire be increased by the addition of shields and a recoil system to 
their carriages. The result of the change was the field howitzer 
Model 98-09. The carriage is very similar to that of the field gun, 
except that the trunnions upon which the cradle turns in elevation 
are nearer the breech so that the piece in recoil does not strike the 
ground except at the highest elevation. 

The sighting apparatus consists of a straight and angular sight, 
a panorama telescope, and a telescopic sight, the latter being pro- 
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vided to sight on quickly appearing targets and as an aid to the 
panorama telescope. The quadrant and ordinary sight are for use 
when the panorama telescope and telescopic sight are unserviceable 
Each howitzer battery is equipped with two plotting boards 


INSTRUCTION. 
I. Drill. 


It was formerly customary to place great importance upon the 
strictness and uniformity with which all movements were executed 
Not only were the strict, detailed drill movements on foot required, 
which as foundation of all training are still demanded, but also all 
battery movements were executed in a manner possible only on the 
parade ground. The regulations in force from 1877 to 1889 were 
written in that spirit. Those of 1889, 1892 and 1899 contained the 
drill for the cannoneers, and also the prescription that all move 
ments not prescribed therein were forbidden. In the regulations 
of 1907 the short direction was given that all movements were to 
be executed in a free and unforced manner. Drills and formations 
whose sole object were apeparance and parade efficiency were gradu- 
ally simplified and eradicated. There were many movements in 
battery drill whose sole object apparently was to prevent the 
monotonous repetition of the few movements in drill, and to pro- 
vide opportunity for a few drill artists to shine on the parade 
ground. It was not until 1907 that only the movements necessary 
on the battle field were left in the regulations. To show how the 
change from drill-ground to battle instruction was step by step 
accomplished, a few extracts from past regulations will be quoted. 

The board which was convened to prepare the 1887 regulations 
was given as a guiding principle the direction that it should aim 
at the preparation of the arm for its duties in the face of the enemy. 
The regulations of 1889 gave as the underlying principle of training 
the following: “All drills must be conducted with a view to war 
conditions in which only simple movements produce results. All 
complicated movements are deprecated. Opportunity must be given 
the junior officers to learn the handling of a battery. Great im- 
portance is attached to handling of war strength combinations. 
The main thing for field artillery is that it should be able to fire 
accurately, at the right time, and from the right place.” 

Battalion drill was retained in spite of the fact that the Prince 
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of Hohenlohe, general of artillery, in the light-of his experience in 
the field in 1870 considered it no longer necessary However, regi 
mental drill was abolished as it was absolutely without practical 
value in the field. The training of the personnel of the horse bat 
teries in attack formations without the guns was abandoned as 
out of date. The rules of fire disappeared from the regulations 
For the first time battalion drills with pieces unlimbered wer 
taken up with the object of building up fire control and unde 
standing between the leader and the personnel, the foundation for 
definite battle formation. It must be acknowledged that the com 
mission which prepared the 1889 regulations solved the problem 
well according to the demands of the time. It gave a secure founda 
tion for development of war efficiency, upon which further improve 
ments could be erected as required. 

The 1889 regulations were superseded three years later by those 
of 1892, the change being required by changes in the materiel which 
required different handling than did the old. They demanded 
higher degree of training of the cannoneers in order that any of 
them might be capable of taking the place of the gunner. 

The 1899 regulations were brought out with the introduction 
of the Model 96 field gun and the Model 98 field howitzer. With 
its adoption, canister, once heralded as the decisive projectile of field 
artillery in the days of the old smooth-bore guns, was displaced by 
shrapnel. A demand for more complete fire control, greater mo 
bility, and a more thorough understanding of the part to be played 
by the artillery in the carrying out of the plans of the commander- 
in-chief, arose from the general progress made in the service in the 
training for war efficiency. Directions are found for the handling 
of the combat train and ammunition, and for the use of sheltered 
firing positions adapted to the terrain. 

In 1907 new regulations were adopted in order that the many 
changes necessary to the full realization of the advantages of the 
new rapid-fire gun might be made at once. Great improvements 
in the instruction, composition and organization of the batteries was 
necessary. The underlying principle adopted was more thorough 
instruction in battle formations and the exigencies to be expected 
in the field. The necessity for at times moving the carriages by 
hand, from protected to open positions, for moving caissons to the 
rear to replenish ammunition, etc., led to the requirement for in 
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struction of all cannoneers in the moving of unlimbered carriages, 
even over difficult ground and with full equipment. 

Formations for the drill of the battery mounted were still further 
simplified, a notable example being the abolishing of the section 
column formation. The use of trumpet signals in battle was for- 
bidden, all orders were required to be given by signals either by 
flag or telephone. Close order drill was not allowed in organiza 
tions larger than the battery, thus the battalion drill was done away 
with. Its place was taken by battle instruction in which all the 
conditions of active service were stimulated. 

The introduction of the rapid fire gun carried with it the neces- 
sity for a larger ammunition supply available for the firing battery, 
as the replenishing of it from the rear cannot be always relied on. 
To provide for this all six of the caissons were required to take 
position with the limbers. This caused great changes in the manner 
of taking up and moving from positions. 

The introduction of the more elaborate system of telephones, 
signals and the plotting systems needed for the conduct of fire 
required a considerable body of mounted men who accompanied 
the battery commander when he left the battery for observation 
purposes. The use of an observation wagon for this purpose was 
prescribed as it was not feasible to carry on this work from other 
than covered positions. A ladder was carried with the wagon which 
could be set up in the position to facilitate observation. 

The regulations also gave attention to the increasing of the effi- 
ciency of the horses. Those of 1899 required that considerable 
practice be given them in the hauling of carriages properly equipped 
for the field. Those of 1907 required mounted training of the 
horses as far as practicable and permitted the placing of remounts 
in draft only after the second year’s inspection. The reduction of 
the rate of march from three hundred to two hundred and seventy- 
five paces per minute was made to save the horses from overstrain, 
conditions of active service were stimulated. 


2. In Firing. 


The experience of the Franco-Prussian War had clearly shown 
that simple rules for firing and thorough fire instruction give highest 
fire efficiency. While the handling of shell was thoroughly under- 


stood, considerable uncertainty existed in the proper handling of 
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shrapnel. Experiments by the troops up to 1888 led to the adoption 
of a scheme for fire instruction that was adopted in 1890. 

The basic principles of fire instruction given in the introduction 
of this scheme have been copied in all the succeeding regulations 
on the subject. This stated that uniformity of leadership was the 
condition upon which depended the full development of the capa- 
bility of the battery, and the proper coordination of its work when 
acting in conjunction with several batteries in the larger units. To 
discourage a narrow following of the regulations the 1907 fire 
regulations added.a statement that the spirit of the regulations was 
to be followed, but that any modifications which led to quicker 
development of efficiency were permissible. 

The 1890 regulations contemplated the use of four varieties of 
projectiles: shell, high explosive shell, shrapnel and canister. Shell 
was commonly used to determine the range for subsequent fire with 
shrapnel; when the explosion of the former was not sufficiently 
powerful to make the point of burst visible, the high explosive shell 
was used for this purpose. In fire for effect it was necessary to 
place the two kinds of shell accurately into the target; for shrapnel 
fire it was necessary to bracket to within fifty meters when the range 
exceeded one thousand meters, and within one hundred meters at 
lesser ranges on account of the small effective depth of the pro 
jectile then in use. A direct bracketing of the target by the use of 
shrapnel was to be undertaken only when no change of the target 
was to be expected except one involving very small changes in the 
range. Many changes in the regulation of the point of burst of 
the high explosive shell were made from time to time as the unsatis- 
factory results at first obtained in the use of this projectile were at 
first considered to be due to inexact regulation of the point of burst 
instead of to deficiencies in the projectile itself. Canister was 
retained chiefly on account of the ease with which it could be 
handled, although the shrapnel with fuse cut to zero could be 
used up to three hundred meters. 

With the adoption of the shrapnel No. 96 and the high explosive 
shell n/a, the shell was no longer used. It was possible to bracket 
for range with either of these projectiles as the burst of either 
could be easily observed. Each of them was more powerful than 
the projectile which it displaced, the shrapnel contained a larger 
number of bullets, the shell gave on bursting a larger number of 
fragments possessing a greater penetrating power. ‘The greater 
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effective depth of the shrapnel permitted the fire for effect upon the 
forming of a bracket of one hundred meters or even greater at all 
ranges, as against the fifty to one hundred meter bracket formerly 
required. ‘This enabled the battery to open up quickly with fire for 
effect, and regulations clearly and definitely stated the required 
standard according to the results of experimental firing at ranges 
under one thousand five hundred meters. The range was to be 
bracketed to within two hundred meters. The tendency of the 
time was thus prominently expressed and a paragraph in the 1893 
regulations which were adopted at this time was devoted to “rapidity 
of fire.” In this increase of the rate of fire was required as deter 
mined by the demands of the tactical situation to enable the artillery 
to take advantage fully of opportunities offered in the rapidly chang 
ing conditions of battle. 

The greater refinements in the formations and dispositions of the 
troops for battle under modern conditions, and the greater distances 
separating the hostile forces required a careful reconnaissance by 
the battery commander before fire could be opened. The directions 
for this reconnaissance were more definitely stated in these regula 
tions than in the previous ones, and the use of the plotting board in 
determining deflection for indirect fire by the aid of aiming points 
was introduced. 

\ new firing regulations appeared simultaneously with the regula 
tions of 1899, but contained no changes worthy of mention. In 
the course of the following year a chapter was added on “Firing in 
exceptional cases,” in which the attacks of troops in woods or of 
batteries protected by shields were discussed. 

The introduction of the rapid fire gun 96 n/a necessitated the 
determination of its capabilities by experimental fire in order that 
they might be fully realized. The drill regulations of 1907 required 
that the rapidity of fire possible with the new gun should be utilized 
to cripple the enemy by sudden, short and heavy bursts of fire by 
which our infantry is assisted in its advance, or, in certain cases, 
enabled to advance. The firing regulations which appeared at the 


same time seconded this requirement in certain cases only. 

They provided that the target should be bracketed by the fire 
of a single piece and that lateral extent should be determined by 
the fire of a platoon. Group fire could also be used for that pur 
pose as well as to realize full advantage of favorable moments as 
it permits of quick effect. It did not seem to be understood that 
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ranging should be conducted with shrapnel, by which means both 
the range and point of burst could be determined together and the 
fire for effect hastened. Small corrections which are neglected 
in war and which lose time anyhow were retained and the rational 
method of making the corrections from observation of shots was 
not as yet enjoined. 

\ proposed scheme given the troops in 1911 carried out the 
modern views of the regulations and was favorably received. The 
title given it was “Firing Instructions,” instead of “Firing Regula 
tions,” the object of the change being to do away with anything 
in the work which might appear to abridge the freedom of experi- 
ment of the battery commander. The methods for determining 
data were greatly simplified: range and fuse setting were determined 
together by ranging, small corrections were neglected, and fire for 
effect was to be hastened in every way. No distinction was made 
between ranging with shell and shrapnel, methods of attacking fixed 


and moving targets were coordinated, and indirect fire was simpli 


hed. <All changes made were in the direction of simplicity, and 
therefore promise greater battle efficiency. Great attention was 
given the use of aiming points which admits of more frequent em 
ployment of indirect fire. The method of attacking observation 


posts and headquarters given in the 1907 regulations was given 
the title of “Echelon Fire’ and was prescribed for fire at momen 
tarily visible targets and in certain circumstances, for attack of 
balloons and the newcomer on the battle field, the airship and aero 
plane Night fring was no longer limited to the attack of target 
of great extent whose location was known or had been fixed by 
daylight, but was extended to provide for the covering by night of 
stretches of the terrain over which the enemy may be given the 
technical methods of carrying out the tactical demands as laid down 
in the drill regulations ‘To this belong decision as to location of 
observation stations, methods of communication, assignment of tat 
gets, use of the battery troop, and definition of the influence which 
should be exercised by the battalion commander over the conduct 
of the fire 

The scheme gave a thorough, comprehensible foundation fot 
fire instruction to meet the circumstances likely to arise in service. 
That their spirit be fully carried out in the service is the duty of 
the troops themselves, and of the inspector of field artillery, who 
for that purpose has the School of Fire at his disposal The latter 
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has grown from a narrow and circumscribed beginning to become 
an instruction regiment. It has at its disposal a wealth of materiel 
and personnel, and since its removal in 1890 to Jiterbog, is located 
on a terrain which is unequaled in variety and extent upon which 
it is possible to conduct field firing under a great variety of condi- 
tions. The object of the school is the development of the art of 
artillery firing according to the technical improvements of the 
matériel, and the tactical demands of the army, and the dissemina- 
tion of understanding and application of the existing system 
throughout the service, promote uniformity of instruction, and 
insure the prompt adoption of improvements and innovations by 
the regiments. Two courses of instruction of four months each 
are provided for older officers, staff officers, captains, and senior 
lieutenants; and the same for junior lietenants. In the second 
course for older officers, generals who have come from the cavalry 
and infantry, and who must handle field artillery in battle, are 
given opportunity to handle the arm, and to acquaint themselves 
with its possibilities. Lieutenants, who up to 1892 pursued a course 
at the Artillery and Engineer School, are now given opportunity of 
pursuing it at the School of Fire, and are given practical instruction 
in their duties as platoon and battery commanders as well. A simi 
lar forty-five days’ course is given every five years to officers fur 
loughed to the reserve. 

The imperial order of January 27, 1895, which has had great 
influence in the development of fire efficiency, is worthy of mention 
here. It provides that the battery, later extended to include the 
best four batteries, which is found to be best in fire efficiency shall 
be furnished with imperial insignia to be worn by the personnel 
The battery receives a trophy which becomes its property perma 
nently, and the battery commander receives a souvenir from the 
Emperor. By this, a healthy spirit of rivalry has been developed 
which has resulted in great progress in fire efficiency, and the rele 
gating of the close order drill, which up to this time had received 
greatest attention, to a position of minor importance. 


EMPLOYMENT. 
The field artillery played a glorious part in the Franco-Prussian 
War, and it can be readily understood that the experiences gained 
on the battle field in its employment yielded stubbornly to changes 


brought about by modern conditions, when new discoveries de- 
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manded experiments and the adaptation of the old principles to the 
changing conditions. 

The first principle laid down in the 1877 regulations was that as 
far as the circumstances would permit the employment of a large 
force of artillery, the enemy should at once be confronted with a 
superior force of that arm. Hence it should be brought into action 
in masses at an early period of the engagement, requiring that it 
be placed far forward in the column when on the march. Cen 
tralized control in battle was regarded as indispensable, and employ 
ment by regimental and battalion units was the rule. The offensive 
must in any case attack the hostile artillery, and after establishing 
itself in the position for opening fire, at least a part of its guns 
must begin to develop the hostile batteries. Frequent changes of 
position are required if effective results are to be produced, they 
are made necessary in the course of the battle by the requirements 
for supporting infantry in attack and assisting in the defense of 
threatened portions of the line. The position is determined by the 
terrain, and the tactical situation. In general, ranges exceeding 
twenty-four hundred meters are too great to promise satisfactory 
results. The defensive artillery should only enter into a duel 
with the assailant’s artillery when the prospect of attaining fire 
superiority is bright. When the attacking infantry appears, the 
latter must be the objective of the defender’s batteries to the exclu 
sion of the hostile supporting batteries until the issue of the attack 
is determined. The artillery commander must accompany the.com 
manding officer in his reconnoissance and take command of his 
forces in position after receiving directions as to the part that the 
artillery is to play in carrying out the orders of the whole com 
mand, In choice of positions considerations of effective fire pre 
cede those of cover. If the advance in battery or battalion front is 
made possible by cover of by being beyond the extreme range of 
the enemy's guns, the artillery should move forward fully deployed 
Fire direction remained primarily in the hands of the battery com 
mander. ‘The battalion commander prescribed the kind of fire to 
be used and designated the targets. He could direct the fire, however, 
in exceptional cases only. The control of horse artillery in action 
with a cavalry division was also centralized. Its positions should 
be so selected that it comes into action early in the engagement, and 
it should be able to continue fire while a part is changing position. 
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Its fire is concentrated upon the part of the enemy’s line to be 
assaulted. 

As the above excerpt from the 1877 regulations shows, only rules 
for the cooperation of the artillery with the other arms in battle 
were given. The requirements for cooperation with infantry were 
only those given in the instructions for attack and defense; in the 
first, to assist the infantry advance or make it possible, in the se 
ond to relieve it as much as possible. 

The commission which prepared the regulations of 1889 deserves 
greatest praise for the manner in which they prepared the fourth 
part of the regulations curtly denominated “Combat,” which was a 
comprehensive exposition of battle tactics. Its basic principles 
formed a framework which survived the changes of years and which 
adapted itself to the later improvements and discoveries. 

The relation between the supreme commander and the artillery 
commander which had remained loosely defined was later made 
detinite. ‘The commanding officer was required to assign a definite 
task to the artillery. Up to this time it had been customary for 
the commanding officer to give general directions to his artillery, 
relieving himself of the greater part of the responsibility, and allow 
ing to the latter too great latitude. From the appearance of these 
regulations the leader was required to carefully consider the prob 
lem confronting his artillery, and was therefore compelled to fa 
miliarize himself with its capabilities. He must assign specific 
tasks to it as he does to his infantry and in that way he directs 
their efforts toward a common object. This great step forward was 
the result of the placing of the artillery permanently in divisions, 
which greatly further the mutual understanding among the three 
arms. The artillery commander is not hampered in the solving of 
the problem given him, but in order to fully follow out the inten 
tions of the commanding officer he should as far as is consistent 
with the proper supervision of his arm remain in close touch with 
him. When conditions require him to be away, he should remain 
in communication by means of an officer. 

Support of infantry by artillery was required by the regulations 
of 1877 and 1889, but only in general terms. The extraordinary 
efforts and losses which the Japanese infantry would have been 


required to sustain had they not been so powerfully supported by 
their artillery emphasized the knowledge that, aside from increased 
fire efficiency, results can be expected only from a thorough co 
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operation of the two arms. The regulations of 1907 not only 
emphasized this principle, but gave the foundation methods for its 
development in training in time of peace. 

In this spirit, and to eliminate all doubt as to their common rela 
tion, the regulations of 1907 stated that the infantry and artillery 
to whom was given a certain problem should combine on it, and 
that this could be done only by the artillery’s placing its full power 
at the disposal of the infantry. Hence it is the duty of the artillery 
to maintain a lasting connection with the infantry, and to attack 
those targets which are most dangerous to the sister arm. As a 
rule, the hostile artillery will be the target first chosen, and it will 
not be until the opposing infantry lines have come in close contact 
that the necessity for attacking the latter will assume first im 
portance. 

While earlier teachings were based on the assumption that re 
sults could be expected only after fire superiority had been estab 
lished over the hostile artillery and that after this had been attained 
an attack could be pushed home only by the holding down of the 
fire of that artillery ; the aim now is to endeavor to free the mass of 
the artillery for fire against the hostile infantry. This is the main 
target as soon as our attacking infantry enters the zone of rifle 
hre, and an increasing effect must be made upon it as the assailants 
advance. Only so much of the artillery as can be spared from this 
duty holds down the fire of the hostile batteries which are working 
against our advancing infantry, and they are permitted to reply to 
fire directed upon themselves only in so far as it can be done without 
weakening the support of the infantry. 

The assisting of the charge up to closest ranges by the fire of 
single batteries first required by the regulations of 1899, is now 
established as a principle, and in order to guard against losses in out 
troops due to this fire the infantry when it reaches the spot from 
which the final attack is to be delivered signals to its artillery, as 
observation cannot be depended upon. 

In order to support the exhausted infantry which has just cap 
tured a position, and secure it against counter attack, a part of the 
artillery must be quickly pushed forward while the remainder 
attacks the retiring defender and pursues him with its fire to the 
extreme limit of its range. If the attack fails, the artillery must 
cover the retreat of the infantry. 

Instructions for team work of the defense have undergone few 
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changes. During the opening artillery duel, hostile advancing in 
fantry should be attacked at once. Its attack during the engage 
ment is the main thing, and the opposing batteries are to be engaged 
when it is advisable. 

As long as exposed positions were the order, and covered ones the 
exception, the demand for definite reconnaissance of targets was 
not imperative, and positions could be simply designated and occu 
pied without much preliminary other than was required by secrecy. 
The necessity for accurate reconnaissance has been the great prob 
lem of the battery commander since 1893. 

Since the adoption of the shrapnel with its effective depth, great 
precautions are necessary in the manner of occupying positions, 
and the use of cover has gained an importance which has tended 
to make the location of targets more and more difficult. 

The necessity for accurate information has been the great prob 
lem that the artillery commander has been required to solve since 
1893. Since 1899 this has led to the development of a system in 
which all the arms, including also the airships and the observation 
wagons, are used to develop and locate the points to be attacked. 
Timely and accurate reconnaissance is a necessary preparation for 
accurate results, and the time necessary to accomplish it must be 
allowed for. If the assailant has not been able to locate the enemy 
definitely, for example, the positions of his artillery, single bat- 
teries may be brought in position and fire opened to draw the fire 
of the enemy’s batteries if possible and lead him to expose himself, 
as was done by the Japanese in the war of 1904. On the other 
hand, the defender must endeavor to locate the route of advance 
and the positions of the hostile artillery in order to surprise it by 
an overwhelming burst of fire. Further, the cleaning up of the 
situation should bring out information enabling the movements to 
be made as smoothly and as rapidly as the tactical situation and the 
conditions of the terrain permit. It is the duty of all troops to 
supplement the information gained in reconnaissance by timely 
reports. 

While the 1889 regulations established the principle that it is in 
most cases of importance to bring superior masses of artillery into 
action as early as possible, those of 1907 changed this to the placing 
of masses in positions in readiness. Their introduction into the 
fight must await the clearing up of the situation. If a decisive 


combat is developed, a quick and certain decision is best reached by 
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the sudden development of the fire of a superior number of guns 
Some of this artillery may be assigned to the duty of further devel- 
oping the enemy's positions, while other parts attack carelessly 
exposed troops, cover dead spaces, etc. Batteries not brought into 
action at once either take up covered positions and prepare to open 
a surprise fire, at an instant’s notice, or take up a position in read 
ness, according to the possible exigencies of the situation and the 
accidents of the terrain. The reserve designated by the commander 
takes position according to his orders. It should at the very latest 
be brought into action when the direction of the decisive attack has 
been ,determined. The employment of the artillery in regimental 
and battalion units is retained. 

The experiences of the Japanese in 1904-05 are reflected in the 
1907 regulations. Group formations are preferred to those in long 
lines, as they make it more difficult for the enemy to locate and 
range on them, permit extensive fire on our part, simplifies our 
problems of observation and fire control, and permits of a better 
use of the accidents of the ground. 

Improvements in the handling of indirect fire has given the great 
advantage of our guns being able to open and continue fire from 
concealed positions, while the enemy’s problem of locating and 
ranging and determining the strength of our artillery has been made 
much more difficult. But on the other hand, this kind of fire has 
the disadvantage of requiring most careful preparation on our part, 
and diminishes our command of the foreground. 

It is essential that under all conditions the battery commander 
direct the fire of his battery from a position commanding a good 
view of the foreground. The observation wagons and telephone 
systems are arranged to afford him opportunity for this and at the 
same time control the fire of his battery under all conditions. This 
‘apparatus is also supplied for the use of the battalion commander. 

Exposed positions permit of a quick opening up of fire for effect, 
simplifying the attack of rapidly moving targets, but they render 
the changing of position and the replenishing of ammunition diffi- 
cult. The choice of the method to be employed depends upon the 
object of the engagement. The regulation states positively that fire 
will most often be delivered from exposed positions when the 
object is to assist in the decision of the infantry combat. It is 
understood that in the exposed positions all possible cover will be 
utilized. When the accuracy and effect possible with modern guns 
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is considered, it is readily seen that the position and efficiency of 
the hostile artillery will determine whether or not the guns will 
be able to maintain themselves in an exposed position. In taking 
up positions a well adapted combination of prudence, dexterity and 
speed is required. 

Since the introduction of heavy artillery on the battle field, «it 
shares with the field artillery the conduct of the attack on the hostile 
guns. The effect to be expected depends upon the position of the 
latter. If visible, the hostile artillery should be quickly destré ryed 
or its efficiency greatly reduced; if difficult of location results can 
be expected only at the expense of considerable time and ammuni 
tion. The new guns, especially the field howitzer, can produce 
decisive results against targets which are dithcult of attack on 
account of their protected location. Great importance is attached 
to the attack of hostile observation points. If it be possible only 
to render observation difficult from such points by bursting shell 
around them, the efficiency of the hostile artillery will thereby be 
greatly reduced. 

Many of the principles of combat tactics expressed in the regula 
tions of 1889 have retained their value up to the present. According 
to them, the fire distribution should be so regulated that no part of 
the hostile line can fire unmolested, at the same time care must be 
taken that there be no frittering away of effect due to too great 
dispersion. A numerical superiority of guns should be utilized by 
coordination, a combination of flank and frontal fire usually promis 
ing the greatest results. Even numerical inferiority can be over 
come to a certain extent and effective results be obtained in spite 
of it by concentrating the fire upon parts of the hostile line. 

The attack of machine guns whose importance has been greatly 
enhanced as the result of the experiences of the Japanese and Loer 
wars, should be undertaken immediately upon their appearance and 
before they have opportunity for firing upon the infantry. Airships 
and balloons should also be attacked as soon as they appear. 

Distinction between the employment of the field howitzer and the 
held gun was made in regulations shortly after the introduction of 
the former in 1899. The latter can be used with slight effect against 
well-covered targets, the former are designed for attack of en- 
trenched positions, guns protected by shields, towns, troops in 


woods, and airships at great elevations. 
The increased rate of fire possible with the latter guns rendered 
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it evident that a greater expenditure of ammunition must be pro 
vided for. The equipment was increased, provision was made fot 
bringing a larger quantity up to the firing line and to convenient 
positions as close as possible to it, and the artillery commander 
strictly enjoined to enforce economy in its use. Up to 1899 it was 
considered sufficient provision to have the contents of the caissons 
kept close in rear of the position and to take only the first rounds 
from the limbers before sending them to the rear. Now, however, 
the caissons are retained unlimbered at the side of the guns and the 
limbers taken as well. 

The statement that every change of position interferes with the 
effectiveness of the fire must be admitted true, but if the situation 
demands, such changes must be made. The regulations of 190% 
state that these changes must be so timed that the infantry will not 
lack the support of the artillery in critical situations. The instruc 
tions for the procedure in attack retain their offensive character 
Considerations of effective fire made it advisable that the artillery 
take up their initial position as close as possible to the enemy 
Greater results can be obtained from a surprise fire, and every 
effort should be made to attain it. The artillery attack in a ren 
contre fight, which is dealt with in the 1899 regulations without 
much reference to the infantry, is now coordinated with that of the 
latter arm. The opening of the artillery combat takes place simul 
taneously with that of the infantry or may precede it if its support 
is necessary to assist in the proper deployment of the latter arm o1 
to support its advance. 

The prospects are bright for pushing home an attack against an 
enemy committed to the defense if it be possible to hold down the 
fire of his artillery. The task is a difficult one against artillery 
under cover which does not expose itself by smoke or dust, and 
whose personnel is protected by shields against the burst of shrap- 
nel. This task demands an extended and exact reconnaissance, 
a definite assignment of tasks, and a well-adapted disposition of the 
forces. The infantry must assist in the clearing up of the situation 
for the artillery by advancing and forcing the enemy to show 
himself. 

As darkness favors the advance on a position, artillery must 
be trained in the taking up of night positions which have been 
selected in the daytime and be ready to open fire at daybreak. 

The great value placed upon field fortifications since the Russo- 
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Turkish War has given rise to observations as to the best methods 
of attacking such defenses. In reconnoitering such a position it is 
necessary to discover the situation and class of the work with 
sufficient accuracy to enable the artillery commander to decide 
upon the kind of fire which promises the greatest effect. He must 
determine whether or not the howitzers should attack the stronger 
defensive points or the point to be assaulted, the location of his 
artillery positions and the lines of approach to them and he must 
occupy the latter as soon as the advanced posts of the enemy have 
been driven back. The occupation takes place usually at night 
under cover of the advanced troops and its success depends upon 
great caution. Fire should be opened up from them at daybreak 
The first line will endeavor to silence the enemy’s artillery, in which 
effort the howitzers play an important part. The personnel shel 
tered in the work is attacked by shell fire from the guns and how- 
itzers. ‘The hostile machine guns must be searched out and de- 
stroyed. The attacking infantry takes up its position in readiness 
for the assault under cover of night. A few batteries are usually 
sent forward with it and intrenched as close as possible to the work. 
Covered by the fire of all the infantry and the artillery obstacles 
are removed and the heaviest possible fire directed upon the de- 
fenders at the instant the attack is delivered. 

For the defense of a field work the 1889 regulations prescribe 
a gradually increasing rate of fire from grouped positions for the 
artillery in order to hold down that of the hostile guns. The greatest 
possible intensity of fire must be delivered at the assaulting infantry 
before it can reach the dead space immediately in front of the work. 
Cover plays an important part in the artillery defense. With indi- 
rect fire the enemy can be held at long ranges without the defender’s 
exposing the location and strength of his batteries, and a superiority 
of artillery on the part of the assailant can be greatly nullified. 
However, if it becomes necessary to direct a decisive fire upon the 
target furnished by the attacking infantry, there must be no hesita- 
tion about giving up sheltered positions. The remaining principles 
given in the 1889 regulations still hold good, namely: the determin- 
ing beforehand of important ranges, clearing the field of fire, pro- 
viding of cover in several positions, and the placing of the batteries 
to attain the superiority in the artillery duel. When the infantry 
advances its assistance becomes the main object; and the hostile 
artillery is atacked only insofar as it is necessary without neglecting 
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the former object. Siege guns can better attack the hostile artillery, 

as they are not so well adapted to the attack of moving targets. The 
principle is retained that the artillery must be able to withdraw 
from a temporary superiority in the artillery duel to unite with the 
reserves in throwing back a hostile infantry attack which has pene 
trated the line. In this duty the artillery must be prepared to hold 
out to the last moment. 

New principles were introduced in the 1907 regulations relative 
to defense against night attacks. These include determining by day 
the direction and ranges of points which the enemy must pass in his 
advance, sending out of officers’ patrols to observe the enemy and 
keep in touch with the artillery commanders, and the instruction of 
the personnel in firing by the aid of searchlights. 

The capabilitiy of the horse artillery in its mission of assisting 
the cavalry in clearing up the situation is very great. It can force 
the enemy to show his strength comparatively early in the engage 
ment, compel him to deploy, assist the attack of its cavalry and 
thus greatly facilitate the movements of the latter, which is all 
important at the beginning of a campaign. The commander is able 
to keep his troops in hand for further disposition and penetrate the 
hostile screen with a minimum of loss of time if his artillery is 
properly handled. In combat of cavalry against cavalry the prin 
cipal object of the horse artillery is to cover the deployment and 
attack of its cavalry. It must therefore seek positions from which 
an effective fire can be delivered upon the hostile cavalry without 
much reference to the hostile artillery. The rapid development of 
these situations demands that the artillery commander make his 
own decisions without waiting for orders from his superior. 


CONCLUSION. 


The development before discussed has been due to a variety of 
causes and has progressed by fits and starts. 

The gradual increase of the number of batteries since 1899 was 
necessary in order that our western neighbor might not become 
superior to us in that arm. In 1889 his artillery numbered four 
hundred and fifty-six field and twelve mountain batteries of six guns 
each as against four hundred and thirty-four batteries of ours count- 
ing the fifty-four batteries added in 1890. The reorganization of 
1899 and the increases of 1911 and 1912 were needed to insure us 
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a superiority in number of guns. (Three thousand seven hundred 
and eighty-six as against two thousand five hundred and nminety-six 
rench guns. ) 

Until 1899 the increases were but patchwork by which the newly 
established batteries and battalions were added to existing regiments 
without regard to uniformity of organization until the resulting lack 
of uniformity became impossible. Conditions favoring the working 
together of the artillery with the other arms did not develop until 
1899. Even then a considerable handicap to the proper traming of 
the combined arms was encountered by the artillery in the lack of 
sufficient draft animals in the batteries at peace strength. It was not 
until last year that the urgent necessity for supplying this deficiency 
was provided for. If previous to this we had suddenly become 
plunged in war with an enemy whose peace strength batteries were 
stronger we would have been at considerable disadvantage. How 
ever, it must be acknowledged that if it had not been for the great 
increase in the expense involved this improvement would have been 
made long since. When the prospective increase in the peace 
strength has been carried out the passing from peace to war strength 
will be possible with very little confusion. 

Our matériel is at least equally as powerful as that of any of our 
prospective opponents. Superiority in the artillery fight will depend 
upon the handling of the guns. The training of the arm has pro 
gressed according to the demands of the time, and the great impor 
tance formerly attached to movements of no value on the battlefield 
has been negated. The system of fire instruction should have been 
better adapted to the Model 96 gun when the latter was 
adopted. The adoption of this gun demanded that the system be 
placed on an entirely new footing as was done by the French in 
their regulations in 1901. Instead of attempting to secure the 
greatest effect possible with the minimum expenditure of ammu 
nition these regulations required the attaining of the greatest pos- 
sible effect in the least time. The fire regulations of 1907 did not 
come up to expectations and it was not until January, 1911—four 
years later—that the system was brought up to date. 

The sound principles given in the 1889 regulations on the handling 
of field artillery in combat could with but slight additions and alter 
ations be retained until the experiences of the Japanese war and the 
introduction of the rapid fire gun came to wield their powerful in- 


fluence for change in the tactics not only of the artillery but upon the 
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infantry as well and more especially upon the action of the two arms 
combined. The new views upon this are brought out in the regula 
tions of 1907. 

The above review shows that we have not always maintained out 
selves first in matters of organization, equipment and instruction 
among the powers. As the latter are constantly striving to pass 
one another in the struggle for war preparedness and efficiency, it 
is hardly possible for any power to hold long a position in the lead 
in those matters. \When the changes now in contemplation have 
been made, however, our field artillery may be counted upon as 
being thoroughly equipped and instructed to meet the problems 


which will fall to its lot in active service. 


ll. FOOT ARTILLERY. 
By Mayor GENERAL SCHWIERZ, Z. D. 


mslated by First Lieutenant C. Stokymar Bendel, Infantry From 


Irtilleristische Montashefte, June, 1 


On April Ist, 1887, the separation of the German Field and Foot 
\rtillery was carried out in accordance with the prescribed orders, 
in that a general inspection department for the Foot Artillery came 
into existence as the highest authority for that arm. This separation 


became for the Foot Artillery of greater importance as just at this 
time an important epoch in the history of the Artillery commenced 
with the invention of the smokeless powder and the general intro 
duction of high explosives for the projectiles. So the Foot Artillery 
which had become independent could immediately devote itself 
to these important matters and the new demands which were 


required of it 
Organization. 


The foot artillery was 1n the year 1888 under the general inspec 
tion department, organized into four inspection departments, which 
pertained to the old brigades. They composed the Prussian Garde 
regiments, | to 8, 10 and 11; the Prussian battalions 9 and 14; an 
instruction company; the Saxon regiment 12; the Wuinterberg bat 
talion 13, and two Bavarian regiments; a total of 31 battalions 
The arm had not in the previous year been increased to the same 


extent as the infantry and the field artillery and therefore was con 
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siderably behind these two as far as strength was concerned 
Already at that time it was difficult for it, on account of its small 
peace strength, to fulfill the demands which would fall upon it in 
time of war. Still less would the present peace organizations be 
sufficient. The conviction gradually seaped through, at the end of 
the eighties, that in the future the field army could not get along 
without heavy cannons. 

The strong fortified line on the French east frontier and the long 
fortified line in Western-Russia were the cause which led to the 
organization of special artillery siege trains. They were composed 
of heavy 12 centimeter cannons, short 15 centimeter cannons and 
21 centimeter mortars. Little had been done for the quick mobili 
zation of these siege trains. Teams were to be taken from the 
stables of the fortresses. 

The further building up of the fortress line and the possibility 
there to find the enemy’s field army in numerous strong entrench- 
ments, made, therefore, a quick use of the attacking material impera 
tive. 

Then in 1890 the special siege-artillery trains for the mobilization 
were provided with draught animals. The organization received 
the name: “Foot Artillery with Draught Animals.” 

This organization at first had the drawback, that the troop had 
no practice in handling batteries with their teams and that the 
pieces as fortress guns were poorly suited in active campaign. 

To give the troop some training, yearly attacking drills were held 
with all arms bringing in foot artillery with their teams. The dif- 
ficulty encountered for this arm was that the teams as well as their 
drivers were hired for the use of the batteries. 

First by giving heavy draught horses to single train battalions, 
from which sprang the present transportation detachments, an im- 
provement took place. [ut during the first years the small number 
of the transportation detachments was insufficient and it was neces- 
sary to fall back again upon hired horses. In course of this time 
the troop learned how to pick out the really useful horses from 
amongst the hired ones, how in the shortest time to hitch them up 
with the harness which was found at the artillery depots and then 
to drive them—a good practice for mobilization. 

The unsuitably constructed gun carriages were replaced during 
the next years by lighter and more easily driven ones, so the short 

15 centimeter cannon by the 15 centimeter mortar, later by the long 
15 centimeter mortar and these again by the 15 centimeter howitzer 
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The organizing of the foot artillery with draught animals had 


placed before this arm new tasks. To accomplish the new problems 


during the war in the field and at the same time the old ones, during 
investments and against fortified positions, the foot artillery then 
at hand was again found insufficient. The law of August 3, 1893, 
prescribed the strength of the foot artillery as 37 battalions with 
149 cannons. 

The Fifth and Sixth Inspection Departments, regimental staffs for 
the Ninth, Fourteenth and Fifteenth Regiments, five Prussian bat 
talions, I1/9, I1/14, 11/15, III1/2, one Saxon company, one 
Bavarian battalion, [11/2 and one instruction company were newly 
organized. 

The Wurtemberg battalion No. 13 was changed into a Prussian 
one. In course of time the omission of the intermediate depart 
ment of the inspection department with the division commander 
made itself felt. This measure of creating of the general inspec- 
tion department was due more to economic reasons. Therefore in the 
year 1895, the division in two inspection departments which ex 
isted before 1887 were re-established. Here again for economic 
reasons—grades of two brigadiers were discontinued; this was a 
drawback in so far that the brigade commanders were much over 
taxed by the assignment of four regiments each. 

The foot artillery with its teams made in the next few years 
further advancement on account of the experience gained from the 
attacking maneuver. Special advantage for its training was the 
increase and further progress of the division of the draught animals. 
In 1891 six lance corporals, sixteen privates and forty-four draught 
horses were added to the two train-battalions. In 1895 such de 
tachments were introduced by two more train-battalions, and a 
larger personnel was fixed. For the four considered train-battalions, 
the composition of the trains was increased by two first lieutenants, 
ten noncommissioned officers, two musicians, eighty-six privates, 
fourteen riding horses, eighty-eight draught horses. Therewith com 
plete detachments were created. These were increased by two more 
in 1897, and again in 1900. There were in the latter year draught 
animals for the 3rd, 4th, 6th, 8th, 15th, 16th, 17th and 25th Train 
Battalions. 

The efforts of the foot artillery with these draught animals, which 
received in the meantime the name “Heavy Artillery of the Field 


\rmy, were crowned in the year 1900 by an attack exercise with 
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sharpshooting on the maneuver grounds at Munster in the presence 
of His Majesty, the Emperor. 

The praise of the Emperor as the highest officer of the army 
was to the effect that the foot artillery had shown its usefulness, 
and was up to such a standard that it was fully capable to be made 
part of the field troops. In recognition of this the 15-centimeter 
howitzer of the heavy artillery of the field army received the name 
“Heavy Field Howitzer.” 

During the summer of this year when the East Asiatic Expe 
ditionary Corps was sent to China, it was accompanied by one 
battalion heavy field howitzer, of two batteries each. 

On September 19 and 20, 1900, a heavy field howitzer battery, 
just arrived a few days before, took an important part during the 
action against the Peitang Forts, in that it by its fire greatly assisted 
the charge against the forts, which were strongly protected by 
mines as well as flooded land. 

The further erection of land fortifications—especially the erec- 
tion of numerous armored fortifications, during the end of the 
nineties—and the necessity of manning the armored batteries with 
efficient and highly trained troops, led at the beginning of the 
new century to a further increase of this arm. There was organized 
in 1901 the regimental staff and the eleven battalions of the Thir 
teenth Foot Artillery Regiment, 1902 six companies—half battalions 
without commander—by the First, Eighth and Eleventh Regiments, 
1903, four companies—same half battalions—by the Ninth and 
Thirtenth regiments. The establishment of the half battalions, 
which were later placed under charge of a staff officer for training, 
but who was not the commander and had no staff under him, proved 
to be in a short while impracticable. 

Therefore in 1906 the half battalions of the Eighth, Ninth and 
Thirteenth regiments and of the two newly formed companies 
became third battalions of the Eighth and Thirteenth regiments. 
Two half battalions still remained. 

The foot artillery was composed in 1906 of eighteen regiments 
with forty battalions, a total of one hundred and sixty-five com 
panies—from 1908 called “Batteries.” 

Also the organization of the teamster detachment had been 


changed. Those in 1900 consisting of eight teamster detachments 
were in 1902 attached to the following foot artillery regiments 
according to the law, namely the 3rd, 4th, 6th, 7th, 8th, 10th, 15th, 
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Garde regiments. In the year 1904 they became part of these regi 
ments and received their uniforms. The enlarging at the same 
time by four noncommissioned officers, nineteen privates, four 
riding horses and sixteen heavy draught horses in the composition 
of the teamster detachment resulted now in the foot artillery. 
After newly organizing a teamster detachment by the Twelfth regi- 
ment, one by the First Bavarian Foot Artillery regiment (1904), 
one by the Foot Artillery Shooting School (1905) and three more 
teamster detachments (1906) there were in the last years one team- 
ster detachment in each of the 3rd, 4th, 5th, 7th, &th, 10th, 11th, 
12th, 14th, and 15th Garde Regiments, Ist, and 2nd Bavarian 
Regiments and in the Shooting School. The composition of the 
detachments was (1904) increased by three noncommissioned of- 
ficers, twenty privates, four riding horses, and sixteen heavy draught 
horses. They had then sixty heavy draught horses. 

Just as with the land fortifications so also it had proved necessary 
to increase and strengthen the coast defenses. In 1888 the foot 
artillery had to garrison the coast defence at Danzig and Swine- 
munde with the Second Regiment after the fortifications of Memel 
had been given up. In 1892 a company of that regiment was sent 
to Pillau. From the first of October, 1893, on the Third Battalion 
of the Second Regiment which was in Pillau was designated for the 
coast defenses of that place. 

The rest of the coast defenses of the empire by Kiel, on the 
Kaiser Wilhelm Canal, at the mouth of the Elbe and Weser rivers, 
the Jahde and on Helgoland were for some time in the hands of 
the navy. The North Sea fortifications protected the naval ports 
and the coast of the mainland; these could, however, prevent a hos 
tile fleet using the Frisien Islands as a base for future operations 
just as little as the outlying Helgoland. This it could do by occupy 
ing them with ease. An enemy would find there a good oppor- 
tunity to establish a coaling station and to make repairs, so that his 
fleet would always remain complete before the German coast. In 
the new century, as one saw this danger and that a collision with 
England was not impossible, measures were taken for defending the 
Frisien Islands. ‘These measures at first only provisional, were not 
sufficient, and so steps were taken for fortifying them with coast 
batteries. After the erection of the defenses were completed on 
the Island Borkum in 1909, three batteries of foot artillery of the 
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Second Regiment were sent there and they held target practice there 
that same year. 

The great distance from Pillau to Morkum made the district too 
large for a single regiment. Therefore in 1911 the Second Foot 
Artillery Regiment with its twelve batteries took charge of Swine- 
munde and Borkum, the new Seventeenth Regiment, Pillau and 
Danzig. Each place was garrisoned by one battalion. During the 
increase of 1912 the Second Regiment was increased by one 
battery which was assigned to the Second Battalion at Emden 
( Borkum ). 

The new organizations which were created during the first ten 
years of the new century were mainly for the garrisoning of the 
new defenses. ‘The foot artillery had not held its pace with the 
forming of the new army corps. So it came about that at the ma- 
neuvers in some army corps no heavy artillery could assist, in 
others it was necessary to attach some from other army corps. A 
good training for the troops for the war is, however, only to be 
expected when the same battalion is always attached to the same 
army corps in the maneuvers that it would be in case of war. This 
is the case, of course, with all other branches of the service. As 
therefore in 1912 a further organization of new army corps took 
place, it was found necessary also to increase the foot artillery 
Another ground for the organization of new regiments was that, 
within the last ten years, quite a strengthening of the French 
fortifications had taken place. Complete reconstruction of a large 
number of forts changed the ramparts into regular blocks of con 
crete, the construction of a large number of armored turrets, espe 
cially along the frontier forts, and of rapid fire armored turrets 
and armored shields formed further a great artillery strengthening 
Under these conditions it was hecessary to have considerable stronge! 
siege artillery for the reduction of these fortifications, ‘The material 
at hand for the foot artillery with the other tasks of it was not 
sufficient any longer 

lherefore on Oetober 1, LOLLY, one iapection department and two 
brigade stalls as well as several regiments were organized Phi 
Srd battalions of the Mighth and Thirteenth regiments were united 
into the Sixteenth Regiment; by taking two batteries from eneh of 
the First and Eleventh Regiments, the Twentieth Regiment com 
posed of two battalions was efeated, With that the two still re 


maining half battalions were done away with. Further the Fieh 
K ; v 
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teenth Regiment was organized and the Nineteenth Saxon Regiment 
and the Third Bavarian Foot Artillery were formed. All regiments, 
so far as they did not have a teamster detachment, with the excep 
tion of the Second and Seventeenth Coast Regiments, received each 
one teamster detachment. The composition of the detachment was 
composed in 1908 each of one officer, fifty-seven noncommissioned 
officers and privates, eighty-eight horses, of which sixty were 
heavy draught horses; in 1912 it was fixed at three officers, ninety 
two enlisted men (including fourteen non-commissioned officers ), 
one hundred and thirty-eight horses, of which ninety were heavy 
draught horses. On that account the composition of the battalions 
(excepting in the Second and Seventeenth Regiments) which for- 
merly consisted of twenty officers, five hundred and seventy-six 
enlisted men, was decreased to twenty officers and four hundred and 
eighty-six enlisted men. The horses of the teamster detachments, 
which ever since 1907 had been yearly increased by two riding and 
six draught horses, were from 1913 on entirely remounted. The 
German Foot Artillery consists now of twenty-three regiments, all 
of two battalions each, thereof twenty-one with teamster detach 
ments the independent Nineteenth Battalion with teamster detach 
ment, as also the instruction battalion of the Foot Artillery Shoot 
ing School with two teamster detachments. 

The development of the Foot \rtillery Shooting School has been 
going on for the last twenty-five years. In 1888 an Artillery Shoot 
ing School was used jointly by the Field and Foot Artillery unde: 
one director lo it belonged one instruction battery of the held 
artillery and one instruction company of the foot artillery, On 
\pril Ist, 1890, the Shooting School for the foot artillery wa 
provisionally established, with two instruction companies under thi 


upervision of one director, who was subordinate to the commande: 


of the Artilles hooting School Yet in the same year the tinal 
eparation wie carried through; the highest Cabinet Order of 
December sth, Ps00, determined the name, “boot Artillery Shoot 
iy School and provided that at ite head should be a stall offiees 
of the rank of rewimental commander Phe school wa placed undes 


thy ipervision of the general inspection department of the foot 
artillery Phrough the increase of ISO, a third instruction com 
pany was organized and the three instruction companies with a 
battalion staff! were turned into an instruction battalion. In the 


ame year the shooting school was placed under the first inspection 
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department. In 1905 a fourth instruction company was organized 
for the instruction battalion and a teamster detachment for the 
schooting school.* To show that the shooting school was an institu 
tion for the entire arm, and also to bring it into more prominence, 
it was again placed directly under the general inspection depart 
ment. In 1912, the commander of the Foot Artillery Shooting 
School received the grade of a brigade commander. Further an 
instruction regiment was organized through the forming of a regi- 
mental staff, a second instruction battalion and a second teamster 
detachment. The higher Fire Control School and the examination 
commission for captains, first lieutenants of the foot artillery stood 
in 1888 under the general inspection department. The Higher Fire 
Control School was together with the shooting school under the first 
inspection department, under which it still is today. In order better 
to control the discipline, companies were organized in 1895. The 
examination commission for captains and first lieutenants was 
dissolved in 1895, on account of doing away with the examination 
of the last grade of the foot artillery officers. 

The directors of the artillery depots of the unfortified towns were 
from 1897 on, as a rule, not supplied by officers of the foot artillery, 
and the withdrawn officers were assigned to the troops. From the 
beginning of the same year in the large fortresses in order to un- 
burden the artillery officers of that place, it was arranged to have 
retired staff officers as directors of these artillery depots. The 
artillery depot inspection departments (later direction departments ) 
which were over the ‘artillery depots, were for some time under 
the foot artillery inspection departments and were placed also under 
the Master of Field Ordnance after the creation of that office. 

Table 1 contains the composition of the foot artillery of 1888 
and 1913. 

THE ARMAMENT. 


The foot artillery had in 1888 in the siege trains the following 
pieces: The heavy 12-centimeter, the 15-centimeter ring, the short 
15-centimeter cannon, the 15-centimeter and the 21-centimeter 


mortar. In the fortresses were found besides the ones already 
mentioned 3.7-centimeter revolving cannon, a large number of 8 and 
9 centimeter cannon—constructions from the years 1861, 1864, 1867, 
1875, 1879—older 12-centimeter and 15-centimeter, short 21-centi- 
meter cannon, {-centimeter mortars and a few taken over from the 
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coast artillery—long 15-centimeter ring cannon and 21-centimeter 
jacketed cannon on fixed platforms. On the coast were long 15- 
centimeter and 21l-centimeter ring cannon in permanent works, 
heavy 12-centimeter, heavy 12-centimeter cannon, 15-centimeter 
mortars and 2l-centimeter mortars in armored batteries. 

The cannons fired shells filled with powder and shrapnel, the 
8 and 9-centimeter cannon also grape, the revolving cannon shell 
and grape, for the 9 and 15-centimeter mortars shrapnel were intro- 
duced since 1884, besides the 9-centimeter mortars fired shells with 
a high explosive, the 15-centimeter mortars fired shells filled with 
powder and shells with gun-cotton; the 21-centimeter mortar fired 
shells as did also the 15-centimeter mortar. 

Until the middle of the eighties the heavy 12-centimeter cannon 
of hard bronze was considered as the main piece used for demo- 
litions. Destruction of demolition presented, however, all kinds 
of difficulties which in the course of time on account of the changing 
of bore still more increased itself. The greatest distance for demo- 
litions was fifteen hundred meters. Since the introduction of the 
15-centimeter mortar in 1885, its importance as main piece retro- 
gated, but still it remained of importance for its long range shrapnel 
fire which was quite considerable for that time. In place of the 
15-centimeter ring cannon, which originated from the year 1872, 
a new construction was proposed. 

The short centimeter cannon, which was of great value in the war 
of 1870-71, was still a useful piece for piercing coverings as well 
as walls. The 15-centimeter mortar was in consequence of its light- 
ness and its use in a great number of ways, a very useful gun for 
the artillery duel, especially with gun cotton shells against cover. 
Its shrapnel fire was able to hit cannoneers behind breastworks. 
Its range was however only three thousand, two hundred and fifty 
meters, with gun-cotton shells only two thousand, five hundred 
meters. 

The 21-centimeter mortar was a very effective gun against bat- 
teries, especially their covering; and a demolishing effect upon 
permanent fortifications was produced by firing gun-cotton shells. 
Its range was three thousand, nine hundred meters. 

Of the fortress guns, the revolving cannon, the 8 and 9-centi- 
meter cannons, were used for flanking the ditches, the 9-centimeter 
cannon on a high carriage was used to repel charges on the wall 
of the fort. 
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The short 21-centimeter cannon was a useful piece to demolish 

covering and masonry constructions in permanent fortifications 
The 9-centimeter mortar did not have a sufficient effective fire and 

only a range of one thousand, seven hundred meters. 


The guns of the coast artillery were inferior as compared to those 
on the ships, the range of the mortar was entirely too short. 
of the 


In the year 1888 efforts were made to increase the range 
The short range of the sea coast mortars was of special 
concern. By doing away with the front guiding and by increasing 
the powder chamber and introducing large charges of slower 


mortar. 


burning powder, it was made possible to increase the range of the 
21-centimeter by over two thousand meters; that of the 15-centi 
meter by over seven hundred meters. 

In 1888 after the introduction of smokeless powder (a gun-cotton 
powder in the form of small leaves) by the held guns, efforts were 
made for the introduction of this powder for the guns of the 
foot artillery. From the results of these experiments, the powder! 
leaves—the coarse leaves of the 15-centimeter ring cannon——were 
introduced, Ly some of the guns the powder leaves were found to 
Therefore experiments wre tried with 


give the desired results 
Nobel. This powder Wiis 


nitroglycerine powder manufactured by 
made im particles of various sizes which were pressed into cubes 
and on that account called cube powder It was more staple than 
the leaf powder by the short cannon and mortars as well as by 
the light quick fire, the grape, and the & and 9-centimeter cannon 
It was therefore introduced by these types of guns 

The new powder was much more effective, and different im burn 
ing and in gas expansion qualities than the black powder, Dy using 
longer projectiles the hitting ability was improved; this, however, 
required more severe rifling, which gradually increased in severity 
For the gun construction the necessity presented itself to have a 
strong guide band at the back end of the gun. Bronze proved not 
to have sufheient resisting power for the new powder, ‘Therefore 
steel for gun barrels had to be resorted to or the bronze barrels 
were supplied with steel linings. The latter should also make the 
gun withstand explosions that might occur in the barrel, The results 
of the many experiments made with the new powder led in 1892 to 
the introduction of new guns. 

The long 15-centimeter cannon replaced the 15-centimeter ring 
cannon in the Siege Artillery. The attempt at reconstruction of the 
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15-centimeter cannon began already in 1883 and resulted in the 
heavy 15-centimeter cannon of 1889. At that time the introduc 
tion of the new powder gave new grounds for its discontinuance 

The long 15-centimeter cannon had a steel jacketed ring barrel 
and was in the rifled part seven calibers longer than the 15-centi- 
meter ring cannon. The carriage received a ratcheted sighting 
mechanism. The gun was heavier than the 15-centimeter ring 
cannon, and the range was greater by two thousand, five hundred 
meters. It fired bombshells and very effective steel delayed action 


shrapnel. The strong recoil made a glycerine brake a necessity, 


which is fastened to the gun platform. On the march the barrel 
was transported in a gun wagon of light weight. 

The long 15-centimeter mortar replaced the 15-centimeter mortar 
which had proved itself of little use for the new powder. by 
lengthening the barrel to seven and one-half calibers in the rifled 
part, the gun did not become too heavy for the service. The gun 
band of bronze had a steel lining and rotating breech mechanism 
The carriage of the 15-centimeter mortar was generally retained, 
but with a ratchet sighting mechanism. ‘The increase of range by 
about one hundred and twenty meters was important 

The 2l-centimeter mortar with steel lining has a barrel with a 
steel lining which was equipped with a new arrangement of the 
bore so as to be more suitable for the new powder. Rather favor 
able burning conditions were thus obtained and an increase of 
range, ‘The gun was provided with a new carriage made of iron 

The heavy 12-centimeter and the heavy 15-centimeter cannon 
received steel linings without changing the interior barrel con 
struction 

In 1890 an effective 5-centimeter cannon was added to the 3.4 
centimeter revolving cannon to assist in flanking the ditches, which 
also behind armored shields assisted the infantry defense by being 
placed in the trenelh It was also used for a time with the Siege 
\rtillery 

In the first half of the nineties the following were eliminated 
the 9-centimeter mortar on account of too short a range and the small 
effective fire; the 15-centimeter mortar, on account of being replaced 
by the long 15-centimeter mortar in the Siege and Coast Artillery ; 
the short 2l-centimeter cannon was replaced by the 21-centimeter 
mortar with the steel lining, because the latter could solve all the 
problems of the former during investments of fortresses The 
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gun barrels of the short 2l-centimeter cannon were used by the 
Fortress Artillery as the turret howitzers. 

The long 21-centimeter mortar was, so to speak, a helping-out 
gun. Its gun carriage proved itself not quite equal to the strain 
which was brought upon it while firing. It was also used by the 
Foot Artillery with draught animals. It was not especially suited 
in the field because the wheels used on the march on the gun car- 
riage had to be taken off, and replaced by another pair prior to fir- 
ing. ‘To do away with the excessive recoil wedges were also tried. 
The defects of the long 15-centimeter mortar were corrected with 
the appearance of the 15-centimeter howitzer of 1893. It had a 
suitable weight—when limbered the piece weighed two thousand, six 
hundred and fifty kilograms. This extraordinary suitable gun had 
a steel jacketed gun barrel with a wedge-shaped breech block, a 
short gun carriage with wheels made of steel with ratchet arc, a 
small gun platform with hydraulic recoil brake. Later on the 
gun platform for field use was done away with and woven wicker 
mats were laid under the wheels and the trail. The brake of the 
piece was also used as the recoil brake. The range of the 15-centi- 
meter howitzer was greater by fifteen hundred meters over that of 
the 15-centimeter mortar. The gun fired bombshells with a double 
fuse and the long shells weighed forty kilograms, with percussion 
fuses. The 15-centimeter howitzer replaced at first the long 15-centi- 
meter mortar by the Foot Artillery with draught animals, later the 
same by the Siege Artillery and the Coast Artillery. The howitzer 
was also found of use in the armored turrets by the Fortress 
Artillery. 

The use of high explosives as a charge for projectiles had just as 
marked an effect upon the development of the Artillery as the intro- 
duction of smokeless powder. In 1888 already for some time there 
had been introduced shells charged with gun cotton by the fifteen 
and twenty-one centimeter mortars. The gun cotton, however, 
proved to be unstaple, although great care was used in storing and 
in handling. Therefore of great importance was the introduction 
in 1888 of picrine acid, known as shell charge 88, as an explosive. 
The charge of this explosive was at first of a loose crystal-like form 
which was put in the old castiron shells. The shell was caused to 
burst into many pieces, many of which were too small to be effective. 
By using a better suited iron and especially steel, effective small 
bursting parts were obtained. The shells were constructed with a 
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head which could be unscrewed, so that melted charges of greater 
weight in cardboard cases could be put in. The shells received in 
1889 the combination fuse, later upon the improvement of the per- 
cussion element, firing with time fuses by the shells was given up. 

The introduction of bombshells gave good effect against living 
targets behind covering, therefore in the middle of the nineties the 
shrapnel fire could be omitted by the short cannons and mortars. 
This was also desired for other reasons, for the hitting with shrap- 
nel from mortars often presented difficulties and the effect was often 
neutralized when the fuse setting and the time of flight did not cor- 
respond. 

The former combination fuse required that the igniting screw be 
kept separate during transport. This igniting screw was screwed in 
just before firing the shot. The desire to have a ready for use fuse 
had been demanded for some time. Through experiments which 
lasted from 1888 to 1892, the combination ready for use fuse was 
introduced. The complete fuse is on the projectile and is made 
ready for use through pulling out of a projecting pin. A similar 
ready for use fuse for shells was introduced with the 1896 shell fuse. 

In the beginning of the new century a substitute for the twelve 
centimeter cannon was found necessary. The gun at the time it 
was furnished with the steel-lined bore received no alteration with 
respect to the bore. By the replacement of the 15 centimeter ring 
cannon the same caliber had been kept at that time. The long 15 
centimeter cannon was nevertheless quite serviceable, but had be- 
come too heavy. Therefore, the caliber was reduced in constructing 
the new heavy 12 centimeter cannon. The gun band and projectile 
could be made longer and a large charge could be used. On that 
account a greater muzzle velocity and increased efficiency from the 
powder was obtained, besides a greater effective zone. 

In 1901 the 10.5 centimeter cannon was constructed. It had a 
10.5 centimeter caliber, a wedge-shaped breech block, glycerine recoil 
brakes fastened to the platform, great accuracy and a shell range of 
over 10 kilometers, shrapnel range of about 8.5 kilometers. It fired 
shell and shrapnel weighing 18 kilograms, about as heavy as the 
12 centimeter projectiles. The 10 certimeter projectiles and its case 
are assembled into one cartridge. In fortresses the 10 centimeter 
cannon is also used in armored turrets with shielded gun carriages. 
The shields of the gun carriage are arched loop-holed steel shields 
and are similar to those used by the rapid fire guns of the naval 
vessels. The guns stand on concrete gun platforms. 
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As a gun to repulse charges the 6 centimeter cannon was introduced 
in the turnable and raiseable armored turrets. The use of the 9 
centimeter transportable cannon could not be relied upon any longer 
because of the damage that would be done by shell fire to the rampart 
communications. 

In place of the 21 centimeter mortar a better constructed 21 centi- 
meter mortar of steel came into use. The gun is lighter and on the 
march the gun barrel is carried in a wagon of light construction similar 
to the one which is used to transport the long 15 centimeter gun. The 
range is about 8000 meters greater than that of the 21 centimeter 
bronze mortar. The gun could be used in the heavy artillery of the 
field army. . 

The introduction of the French recoil cylinder gun brought the 
question of rapid fire guns of large caliber to the front. Before 
everything came the consideration of the replacement of the principal 
gun of the heavy artillery of the field army. The 15 centimeter 
howitzer (heavy field howitzer) was not originally constructed without 
a gun platform. It therefore appeared on account of the short gun 
carriage that an improvement in respect to mobility could be made. 
The use of a metallic cartridge case as well as the enlargement of the 
effective zone by increasing the range were also desired. So in the 
first year of the new century the heavy howitzer of 1902 and, as an 
improvement of the older 10 centimeter cannon, the 10 centimeter 
cannon of 1904 was introduced. 

The heavy field howitzer of 1902, with a gun barrel over 11 calibers 
long and Krupp breech mechanism with recocking device, had a gun 
barrel recoil arrangement consisting of hydraulic brake and return 
springs. The gun barrel without shield-studs runs back on a slide- 
way of the cradle and is connected with the brake by an attachment. 
On the gun barrel is found a telescopic sight. The gun on account 
of its long gun carriage can easily be driven, but does not possess 
shields. During firing, wicker mats are placed under the wheels. 
The weight of firing gun is about 2000 kilograms. The gun fires a 
shell of 40 kilograms with percussion fuse. The assembled charge 
is placed in a metal case. The range is 7400 meters. In 1904 an 
improved shell with an improved fuse was introduced. The effect 
of the projectile is especially effective against artillery protected 
with shields; the effect of the exploded particles is mainly sideways 
and a trifle backwards. 
The 10 centimeter cannon of 1904 deserves attention. The 
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former 10 centimeter cannon was fixed as a gun barrel recoil gun 
similar to the heavy field howitzer of 1902 but with two recoil brakes 
beside one another and with a return spring. It had a telescopic 
sight and was easily driven. On account of these improvements, its 
great range and good fire effect, it became an entirely modern gun 
for the siege artillery. 

The observation and the ammunition wagon of the heavy artillery 
of the field army had up to this time been built in one part. At the 
same time as the field howitzer 1902, a new observation wagon of two 
parts was introduced, through which a better handling in driving was 
obtained and one wagon part could be used with horses to lay the 
cable. In 1909 the ammunition wagon of the field howitzer of two 
parts with armor plates was introduced for the heavy field howitzer. 
On this wagon nine men could be transported. When the gun was 
in firing position the cannoneers found cover behind the two ammuni- 
tion wagons, which belonged to it 

In the mean time private industries had been able to construct gun 
barrel recoil guns of heavy caliber. These guns had longer barrels, 
greater effectiveness, and could be easily transported and at the same 
time the gun platform was not needed any longer. This latter ad- 
vantage was accomplished through the use of the wheel belts. 

The replacement of the long 15 centimeter cannon and the 21 
centimeter mortar which were no longer up to date was a problem 
to be dealt with by the German foot artillery. The long 15 centi- 
meter cannon was very heavy, especially during transportation, it had 
to be placed upon a special gun platform which had to be bolted 
together. The range was smaller than that of the 10 centimeter 
cannon. An increased range for the heavy caliber guns was very 
much desired, as the fortresses in course of time commanded an 
increased area; and the certainty was established that before the real 
fighting position was taken up, advanced positions would have to be 
reduced. The doing away with the gun platform was especially 
desired by the 21 centimeter mortar as it should follow the field 
army in reducing the fortress line. 

The new gun complied with the mentioned requirements. The 15 
centimeter caliber was abandoned for the same reason that the 12 
centimeter caliber had been. The 13 centimeter cannon introduced 
in 1909 is constructed after the model of the 10 centimeter cannon of 
1904, it has however a wedge-shaped breech mechanism, and a 


panoramic telescope. During transportation the gun barrel lies in 
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from which it can be pulled over to the gun 





a gun barrel carriage, 
carriage in a few minutes. Before leaving the solid road the wheel 
straps are attached to the wheels; during the firing the gun stands with 
wheel straps upon wicker mats, which replaces the gun platform 
The gun fires shells with a percussion fuse, and shrapnel with a long 
carrying double fuse. The range is over 12 kilometers. Fire 
readiness and fire rapidity are considerable. The new mortar intro- 
duced in 1910 has a wedge-breech mechanism like the 13 centimeter 
cannon, and a telescopic sight with a drum. On the latter is a loading 
indicator, which is first moved according to the indicated charge, 
then the range or elevation 1s determined. By the use of an attached 
slide the gun can be given the proper elevation. To sight right and 
left the panoramic telescope is used. The telescope is also used for 
making corrections on account of the wheels not being on the same 
level. The gun carriage consists of an upper and a lower carriage 
with a long gun barrel recoil. The shield pegs are at the rear part of 
the gun barrel. In taking elevation the cradle is supported by a 
compensator. The gun barrel carriage and the wheel straps are sim- 
ilar to those of the 13 centimeter cannon. The gun fires also without 
a gun platform. The projectile is the 21 centimeter shell 1896, 
weight 119 kilograms. The composite charge is placed in a composite 
case. 

The equipment of the foot artillery with small arms has also ad- 
vanced with the times. In 1888 it was equipped with the hunting 
rifle (Jagerbuchse) model 71; in 1891 it received the carbine model 88 
which was an improvised arrangement and was called ** Rifle Model 
91."" In 1910 the equipment with the carbine model 98 followed 

At the end of the last twenty-five years the foot artillery has been 
fully equipped with modern guns and small arms. 

A tabular statement of the principal guns 1s found in Table 2 


TRAINING REGULATIONS. 





The drill regulations of February 22, 1883, for the foot artiller 
the instruction for shooting of 1886 were in force in 1888. 

The regulations of 1883 contained as uniform regulations, thx 
service of a gun with smooth wedge breech mechanism in siege gun 
carriages, and the placing and fire directing of a battery. The 
deviations therefrom for other guns were given in a special appendix 


Introduction of new guns made it necessary for a revision of the drill 
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regulations in 1891. In consideration of other newly introduced 
guns a new regulations was published in 1893. The service of the 
15 centimeter howitzer formed the model, and was designated as the 
instruction gun. For the other guns the deviations in the service 
from the instruction gun are given. Moreover, one part contained 
the training of the battery. The 15 centimeter howitzer in its low 
wheeled gun carriage differed especially from the other guns, so the 
supervisions of the matériel suffered, which dealt with the other 
guns. In the new regulations of 1898 the service of the 15 centimeter 
howitzer, the 21 centimeter mortar, and the heavy 9 centimeter 
cannon were taken as the models for training for all the guns and 
thereby better orientation was aimed at. The development of the 
heavy artillery of the field army, however, at the beginning of the new 
century again required alterations. The regulations were divided 
into several parts. Part I, ‘‘Training on Foot,’’ was given out first. 
Part II, ‘‘ Training with the Gun,” appeared in 1901. It contained 
the service by the heavy field howitzer, the 21 centimeter mortar 
and the 10 centimeter cannon each in a special section considered as 
model guns. The section about the 9 centimeter cannon served as a 
model for the service of the other guns with the exception of the 21 
centimeter bronze mortar and the long 15 centimeter cannon. The 
service of these was appended to that of the 21 centimeter mortar, 
and that of the 15 centimeter howitzer with gun platforms. Special 
instructions were prescribed for the revolving cannon, the 5 and 6 
centimeter rapid fire cannon, the turret howitzer and the 21 centi- 
meter ring cannon. In 1900 Part III ‘*The Heavy Artillery of the 
Field Army” appeared. This mentioned in detail the tactical use 
of the heavy artillery in a campaign and against a line of forts; 
and was replaced in 1906 by a revised edition. Part IV dealt with 
that part played in the attack and defense of fortresses by the Foot 
Artillery. In 1907 there appeared a new edition of Part I, “The 
Training Without the Gun,” which took the place of that part of 
the 1891 regulations which dealt with “The Training on Foot.” 
The drill regulations of the Foot Artillery approved by the A. K. O. 
of November 19, 1908, now prescribed, contained everything which 
had heretofore appeared in separate orders and in a few special 
instructions. The working together of the Field and Foot Artillery 
was a beneficial influence which brought about the agreement upon 
the fundamental principals for the two arms. The regulations con- 
tain the following parts: Part I, Training on Foot. Part II, 
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Training at the Gun. Here the heavy field howitzer 1902 is dealt 
with as single gun and as gun in the batteries. Part III, Training 
of Guns With Tlieir Llorses, thereunder separately dealt with, train 
ing in driving, drilling, the battery and battalion of the heavy field 
howitzer. The batteries and the battalion of the 21-centimeter 
mortar (later replaced by the new mortar), as well as remarks 
upon the contemplated use of the 10-centimeter cannon and_ the 
15-centimeter cannon (later replaced by the 15-centimeter cannon ) 
art IV, the combat is divided into attack and defense. llere are 
meeting engagements, attack upon the enemy taking up the defense, 
upon an entrenched position, pursuit, attack upon a blockading po 
sition, and attack upon a fortress, defense in the field and of an 
entrenched position, retreat, and defense of a fortress. Part V, 
Parade; Receiving and Returning of the Color; Honorary Cere 
monies ; Appendix: Music, Signals. 

In 1911 important changes were made in the regulation. ‘The 
grounds were the application and the action of the entire artillery 
in the combat, and the working together of the different arms, and 
the assistance of the commander of the troops in the directing of 
the combat action of the artillery. 

“The Instructions for Shooting of 1886” were divided into the 
following parts: Shooting with shells against stationary objectives 
in a campaign and against covered objectives with subdivisions ; 
against guns in front; against fortress lines; against interior works 
as well as the indirect breaching and demolishing; shooting with 
shrapnel against covered and uncovered objectives. As something 
new, the following was added: Shooting with shrapnel from 
mortars and firing with reference toa map. In 1890 a new system 
was devised, and after many tests and revisions was adopted in 
1892 as “Firing Regulations for the Foot Artillery.” The regula 
tion which should govern within the fire zone, hastened the com 
batting of the enemy’s fire greatly on account of better handling 
of the battery, while heretofore the combating the fire went slower 
because the firing had to be done by piece on account of the various 
sizes of the powder chambers in the bronze cannons. ‘The espe 
cially concise regulation contained “the preparation for firing,” the 
fire, when exact observation is possible and when such is impossible, 
and further special fundamental principles for individual firing 


The Instructions for Firing, which appeared in 1896, gave as 
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fundamental rule, that during a war all methods are correct which 


principal stress 


was laid more upon hitting and obtaining quick results than upon 


the method used 


mended, 


hatsance 


a correct 


estimate 


of 


the 


situation 


and 


\ more field-like mode of procedure was recom 


reliable recon 


\n improvement was meant by the introduction of mak 


ing corrections by battery for errors in deflection, and having a 


new chapter about the firing of several batteries 


The regulations 


had reference to the new sighting and observation devices ( sighting 


are and telescope - 


as well as the devices to assist in reconnaisance 


and for the keeping in communication with the commanding officer’s 


position (captive balloon, telephone and visual signal). <A 


new 


scheme was gotten up in 1907, and essentially through the artillery 


order of 


tions 


to shooting : 


for the 


November 
Foot 


19, 
\rtillery. 


1908, it was adopted in the firing regula 


lt contains everything that pertains 


Firing instruction, firing with guns, instructions for 


practice firing, training for gunners, and firing with small arms. 


The old regulations were discontinued. 


In the part “Firing With 


Guns” the instructions for reconnaisance, observation, and designa 


tion of objectives are given. 


1 
il 


g are 


zone fire or firing according to a 


firing are mentioned: 


mentioned: 


targets and armor. 


In the firing of a battery the follow 
Fork-firing followed up with effective fire; 


4 


plan. 


Under special conduct of 
Moving targets, reconnaisance troops, aerial 


Later on the firing of the battalion and of 


larger bodies is dealt with, and the firing with shells is omitted 


The regulations received in the last years an addition with respect 


to firing at airships. 


the regulations. 


The troops have become very familiar with 


For the Coast Artillery special regulations are issued. 


The regulations for the handling of the guns are: 


“The Regula 


tions About the Service and Handling of Guns of 1891 and 1894,” 
and “The Handling of Ma 
terial of 1910,” now still in effect, were often materially amended, 


“The Handling of the Gun of 1898,” 


as is to be expected, due to the great variety in armament of the 


Foot 


\rtillery. 


which originally only dealt with construction of cover during 


The 


former 


Battery Construction Regulations,” 


a 


fortress combat, are now replaced by several instructions for the 


battery construction, in consequence of the introduction of low 


gun carriages and the development of the heavy artillery. 


These 
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were replaced by “The Battery Cover Instructions of 1909,” which 
took into consideration the modern guns, the construction of cover 
in a field campaign, and the stronger cover, and also considered the 
fundamental principals, “The Service of the Pioneer of All Arms 


in the Field.” 
INSTRUCTION, 


Before 1888 the exercises of the Foot Artillery consisted of in- 
structions in shooting and armament. 

The shooting instructions on land consisted only in firing at targets 
in small frames, training for a fortress combat. Instruction was 
given in throwing up entrenchments and how to overcome obstacles. 
In the nineties targets were added similar to those met in a field 
campaign, especially entrenched positions, and tactical considera- 
tions stepped into the foreground. With the further development 
of the heavy artillery of the field army in the nineties, the greatest 
stress was laid upon combatting objectives as would appear in a 
field campaign, fought on a large scale, or in a line of forts. be 
sides firing on the target range, field firing was conducted during 
the last years. It is worth while mentioning that in 1910 guns were 
introduced which permitted firing over troops. This made the 
exercises more war-like. Combined exercises with the Field Ar 
tillery using direct fire could thereby be better conducted. The 
sea exercises in firing were always conducted near the garrisons of 
the Coast Artillery Battalions. Those at Swinemunde, on many 
occasions, in the presence of His Majesty the Emperor. 

The armament exercises held during 1888 had as objective the 
armament of the fortresses. The conclusion reached was that the 
use of the heavy guns by the field army could not be dispensed 
with. From 1888 on the exercises on a larger scale with the co- 
operation of Foot Artillery with teams took place. From these 
were developed in the new century the attack exercises which are 
still in force. In these the attack against fortified positions with 
the co-operation of heavy artillery is carried out. The field and 
the heavy artillery used direct fire. Later exercises took place 
where direct fire was not used, and in many cases with a view for 
the corps maneuvers. In the new century battalions of heavy field 


howitzers took part regularly in the fall exercises of those army 
corps that had control over the Foot Artillery. The corps that 
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did not exercise authority over the Foot Artillery had heavy 
howitzer battalions assigned to it for the maneuvers. The assign- 
ment of foot artillery to all army corps has been ordered since 
1912. Besides the Battalions taking part at the maneuvers since 
1890, officers of the foot artillery have been ordered to take part 
at the maneuvers besides the battalions. 

Of special importance for the familiarization for a common fire 
action of the field and foot artillery by some army corps, heavy 
field howitzer battalions took part at the brigade exercises of the 
held artillery within the last years. 

Foot artillery in large numbers took part at the yearly fortress 
exercises. 


INSTITUTIONS. 


The Artillery and Engineer School had, in 1888, a lower and a 
higher course for the foot artillery. In these courses general and 
special military science was taught. That part of the school used 
in 1913 as the “Military Academy” was, in consequence of its 
many students and course followed, entirely too small. After numer- 
ous changes of the arrangement, the “Military Academy” was 
united with the Artillery and Engineer School, on October 1, 1907, 
into one institution. 

The Shooting School.—In 1888 the instruction courses were con- 
ducted at the firing range “Tezel” by the Artillery Shooting School 
located at Berlin. Captains and Ist lieutenants, as well as non- 
commissioned officers were ordered there. In 1890 the Shooting 
School was transferred to Jtiterbog, where the conditions were 
more favorable. In the same year the separation of the Field and 
Foot Artillery School took place. From 1892 on, besides the former 
course for officers, a four-weeks’ information course was prescribed 
for staff officers. In 1894 the instruction at the Foot Artillery 
School was greatly enlarged. Besides the former course for of- 
ficers, two new courses for officers on a furlough status and a 
course lasting two and one-half months for junior officers who 
had just left the Artillery School were to be conducted. From 
1901 on, officers of the general staff attended the course for staff 
officers. From 1907 on, courses were established for aspirants to 
become officers of the furlough class, of which two for vice-ser- 
geant-major, of four weeks, and one for the noncommissioned 
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officers of the reserve for six weeks, respectively. In order to 
further the knowledge for common combat action of the field 
artillery and foot artillery, from 1906, generals and staff officers 
of the foot artillery were ordered to attend the Field Artillery 
Shooting School, and from 1910 the divison commanders, field 








artillery brigade commanders and staff officers of the Field Artillery 
were ordered to the Foot Artillery School. In 1908 the course 


for aspirants to become officers of the furloughed class was in 









creased to six weeks. 


APPLICATION, 










The function of the Foot Artillery in 1888, not considering the 
coast region, was that of siege or fortress artillery. At that time 





the tactical consideration of fortress combats received a decided 





change. 
Heretofore the Siege Artillery had to combat the enemy in the 





first artillery position from three thousand to four thousand meters 
and from the second of twelve hundred to two thousand meters. 
In the case of fortresses the first artillery position was in the 






forts and supporting batteries, to hinder the lodgement and ad- 
vancement of the besiegers in the foreground, the artillery reserve 







was brought up and placed in the spaces in the line of the forts. 






The entire fortress artillery had been the task to annoy the de 





velopment of the siege artillery or if possible to prevent the same. 
About this time, on account of the construction of an effective 







mortar of medium caliber, the mortar fire had become of great 





importance. Trial shooting had shown that the mortar in a gun 
combat with powder shells had a better effect at long range than 






the cannon. Still better became the effect against well covered 





objectives through the introduction of the explosive shell and the 
high angle falling shrapnel. In 1889, with the introduction of the 
smokeless powder, which also took place by the foot artillery, the 
taking up of concealed positions by the artillery grew in importance, 








as it then became very hard to locate. 
The tactical deductions of this epoch were that the siege artil- 
lery, in a positon three thousand to four thousand meters distant 







behind a special protected position of the infantry, undertook its 






advance. The advance of the siege artillery was made two echelons. 





In the first echelon were the guns with their first assignment of 
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ammunion, transportation railroad, gun platforms and building ma 


terial; in the second echelon, the remainder of the ammunition 
The plan for the development of the siege artillery, that 21-centi 
meter mortar batteries were to be used against the forts, came 
about on account of the increased radial connection of the cannon 
batteries of the fortresses with their long-range shrapnel fire, there 
under came also the mass of the high angle batteries. 

Through the orders of the brigade commanders, the batteries 
were assembled in groups and these were assigned to single troops 
Every artillery siege train established a park in the vicinity of the 
transportation railroad; building and entrenching material were 
sent forward; the remaining part of the park stayed behind, being 
assembled out of the range of the enemy. From the park a for 
warding train connected with the battery positions, the running of 
the same was conducted by the park director under orders of 
the brigade commander. ‘The entire march was directed by the 
brigade commander, who also cared for the forwarding of ammuni 
tion and material. The armament of the batteries invisible to the 
enemy was accomplished during the day, the ones that could be 
seen were supplied with ammunition during the night and before 
firing commenced, and during the last night were supplied with 
guns. The siege artillery were to open up from the beginning 
with a superiority of fire (if possible, frontal shell fire and oblique 
shrapnel fire) upon the various targets to silence them, and. at 
last prepare the works for assault. The fire was directed by the 
commander of the siege artillery. After the fortress artillery had 
been silenced, it had been provided for that several batteries should 
move forward. 

The fortress artillery was, on account of the artillery effective 
ness, to have an extended building program and complete prepara 
tion for its placement was under consideration. In the terrain be 
tween the forts, permanent protecting ramparts or battery cover 
ings were erected in order to hasten the march up of the artillery 
reserve. Places for the men of the battery and the ammunition, 
and in places the road-bed for the transportation train were con 
structed. At important places guns to repel assault were found, 

as several cannon and their armored observation stations 
to transmit the orders for the artillery, a wide network 


telephones was provided for, already partially constructed. As 
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a fundamental principle, the distant and the nearer systems were 
kept separate. The artillery positon is therefore about five hundred 
to seven hundred meters behind that of the infantry. For the 
artillery development is therefore depended, by quick measure to 
get ahead of the enemy and to remain there; this was to be ac 
complished by providing teams for the batteries of the artillery 
reserve. Where the terrain for the mass artillery which was to 
be developed was insufficient, a part of the high angle fire batteries 
opened up fire behind the others. The problem of the fortress 
artillery remained the same; namely, not to let the besieger bring 
up his artillery. 

In course of the first ten years of the new century, new principles 
were again brought forward. The role that the advance positions 
of fortresses should play also produced an effect upon the tactics 
of a fortress combat. It had been considered to do away with ad 
vanced positions. This was to be done as originally planned, by 
means of the field army, assisted by heavy field howitzers. The 
incresing strength of the defending material and, above all, the 
greater effective domain of the fortress artillery, produced the 
conviction, that to solve this problem siege artillery must be put 
in, which must have draught animals. ‘The. strengthening of the 
artillery defensive material also required more siege artillery; the 
direct control of an enlarged artillery mass did not seem possible 
in the future. In course of a few years, the commanders of 
troops became acquainted with principles for the use of the heavy 
artillery. It was conceded that in a field campaign and a fortress 
combat, that general principles were the same, except that for a 
combat for fortresses thorough preparation and greater time is 
required. So the requirements were given out to place the siege 
artillery under the commanders of divisions for the combat, and 
not as before under one commander. In the section of the attack 
ing field the foot artillery brigade commander with his troops is 
placed directly under the command of the commander of that 
section. 

On account of the strength of the modern fortresses, it appears 
that a longer period of resistance is to be expected than formerly 
For that reason every possible shortening of the preparation for 
the siege is necessary. In order to hasten the unloading of the 
siege organizations, the part which contains the horses and wagons 
is unloaded further back, so that by having a number of unload- 
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ing places, the railroad can be utilized to its full capacity. The 
sequence of transportation is so arranged that the battalions that 
are to be used for shooting at airships and the ones to assist the 
investment troops, come first, then the park companies, then the 
necessary transportation railroads and a few ammunition trains, 
and then the remaining battalions and transportation trains follow 
The ammunition trains are the very last. The stowing and storing 
of the material follows separately from the troops; only the mass 
of ammunition remains in the brigade park. The development ot 
a part of the siege artillery against advanced positons, against aerial 
targets, for harassing the enemy’s search for information and 
observations, for the co-operation in the repelling of a sortie, as 
well as the necessity to oppose a strong fortress artillery at first 
at long range and even at the limits of the effective fire zone, pro 
hibits the opening up of a general cannonade. The circumstances, 
however, force that the artillery be advanced during the course of 
the combat. All directions and use of the artillery are given by 
the commander of the section, who gives the orders, while the 
artillery commander designates objectives or combat areas. The 
principles for the use of siege artillery are therefore similar to 
those of a field campaign; the artillery troops have become more 
mobile and are capable to cope with the many more problems than 

was formerly the case. 

In a similar manner within the last ten years a change in the 
use of foot artillery in the defense of fortresses has taken placx 
Of special importance in this respect was that in equipping erected 
batteries, the artillery can even under the protection of outpost 
or advanced position at first go beyond the main position. Of 
quite a considerable influence was further that the foot artil 
lery reserve was kept well together formed into troops with teams 
which were capable to quickly assist various detachments, but could 
also be used beyond the fortress. The active defense profited 
thereby considerably. 

The combat at Port Arthur, which taught the important lesson 
for the attack and defense of fortresses, showed that the prin 
cipal problem of the artillery also during a fortress combat is to 
clear the way to victory for the infantry. 

The use of foot artillery by the attack upon a line of forts has 
made the same progress as the use of the same during a combat 


against fortresses. Originally the attack was carried on more like 
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siege operations with special artillery siege trains; but this became 
faster as the foot artillery with teams developed. Today this 
attack is made with heavy artillery, being so mobile that it can 
be made part of the marching column, it can in shortest time 
take up position. Mortars without a gun platform are also used. 

The use of foot artillery as coast artillery has made no change 
as far as the combat principles are concerned. Only improvements 
in the armament, gun emplacements, observation systems and mess- 
ing facilities have given the coast artillery greater combat strength 
and greater effectiveness. 

Besides the activity of the foot artillery within and = against 
fortifications, a new usefulness for it has sprung up inside of the 
last twenty-five years—co-operation in a field battle. 

At the beginning of the nineties, the foot artillery with teams 
was only designated for a combat against blockading forts and 
entrenched positions. The foot artillery companies with teams 
marched in rear of the other troops. Improvement was desired 
in its rapidity on the march. Heavy and unsuitably constructed 
material for field use was responsible for this condition. The going 
into the firing position took quite a long time, as the gun platform 
had to be placed first and the battery field work had to be con- 
structed. During the middle of the nineties it was conceived that 
the foot artillery with teams, under circumstances, could take 
part in a combat before the field works were completed. Readiness 
to march and readiness to fire became better after the introduction 
of the easily driven howitzer and which since 1897 did not fire 
a gun platform. The doing away with gun platforms required new 
sighting devices and especially the correction for the unevenness of 
the axles, which influenced the hitting ability by making the gun 
shoot to one side, especially for high angle fire. Then the introduc 
tion of the sighting arc, later the telescopic sight and the [ussolen 
sighting arc, sighting devices were created which answered the re 
quirements and a quick laying of the pieces in covered positions 
was possible. \t the end of the nineties also a field-like aspect 
with respect to battery field works was required, in that for 
howitzer batteries in a field combat principally weaker protection 
similar to those of the field artillery was considered — suffici 
against exploded particles. So at the end of the old century the 
heavy field howitzer batteries could be used quickly and success 


fully in a field battle. .\ heavy howitzer battery in 1900 found at 


opportunity to take active part in the expedition against China 
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In the following years the question opposing the shielded batteries 
of the enemy became an especially urgent one. The field artil 
lery had only little effect against the cannoneers, who were pro 
tected behind the shields. Up to this time the use of heavy artil 
lery, not considering the blockading fortifications, was only in 
tended against the cover of entrenched field positions. In 1900 the 
thought became prevalent that at the beginning of a combat, the 
heavy artillery of the field army should begin firing first on account 
of its long range in cases where the field artillery found consider 
able trouble in taking up positions on account of the enemy’s fire. 
The difficulty of combating the shielded batteries brought the idea 
that the field and heavy artillery should fight them together 
Trial shooting with heavy field howitzers against shielded batteries 
gave good results. After the introduction of the 1904 shell, the 
result was still better, so that visible shielded batteries were quickly 
destroyed or completely put out of action; against concealed bat 
teries, whose position has been established through reconnaissance, 
the same result can be obtained after some time and expenditure 
of ammunition by covering a certain area. 

The introduction of the heavy artillery in the marching column 
has been variously ordered according to its mobility. At first placed 
after the fighting troops, now, as a rule, it is assigned to the fore 
most division and marches at the end of the infantry. It is, how- 
ever, placed further forward when necessary. Its observation 
wagons march usually at the head of the battalions, the light am- 
munition column in rear of the field artillery. Together with the 
held artillery it is under the command of the artillery com- 
mander. The heavy artillery takes up a position in rear of that 
of the Field Artillery. After opening fire, the enemy’s artillery 
is opposed jointly by the field and heavy artillery. On account 
of the effect of the heavy field artillery it is made possible for 
the mass of the field artillery to be free to be used against the 
enemy's infantry. So, in course of years, the heavy artillery has 
become indispensable to field troops during a battle. 

Within the last twenty-five years the foot artillery, on account 
of having a clear conception, has succeeded to master the sought 
for problems and by diligent work to progress. With certainty it 
can be said that the artillery: will be in a position, in case of war, to 


meet all requirements of a field battle or of a fortress combat. 
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THE NEW FIELD ARTILLERY ARM. 


$y CapTAIN JoHN LUND, OrDNANCE DEPARTMENT. 


Before discussing the various features found in the latest field gun 
of the United States it may be of interest to give a sketch of the 
development of Field Artillery. The object of Field Artillery 
has always been to enable an army to throw destructive agents at 
long distance targets, and the developments have been carried on 
with a view of increasing the power so that large masses could be 
thrown with great accuracy. 

There are many people who are under the impression that Field 
\rtillery is of a comparatively recent origin. This, however, is 
far from the truth. We find reference to it in the bible, as, tor im 
stance, in the Chronicles, where it is stated that the walls of Jeru 
salem were armed with machines for throwing arrows and _ larg: 
stones (about 800 1. C.). These machines were also used extensively 
by the Greeks, Romans and Macedonians, and later by the Gauls 
They were called by various names, the most common being the cata 
pult and ballista, the latter consisting of an arm, actuated by a 
spring, and to the end of which was suspended the shot or burning 
liquid (see Plate 1) 

\lthough these machines were probably considered as the won 
ders of the age, it was not until after the invention of gunpowder 
that the importance and possibilities of the Field \rtillery weapon 
began to be realized. It was from the first crude mortar, shaped 
probably to resemble the apothecary’s mortar in which [Berthold 
Schwartz was mixing saltpeter, charcoal and sulphur, and trom 
which, by accidentally dropping a spark in this mixture, the covering 
stone was thrown with great violence, that by scientific progress 
was dev eloped the machine of today. 

That the field artillery weapon using gun powder was soon 
recognized as a powerful asset for an army, and that at the sami 
time it was not considered as a very sportsmanlike weapon is evi 
denced by the following extract from Miguel Cervantes’ “Don 
Quixote,” written about the year 1600: “Happy those days which 
knew not the dreadful fury of Artillery! Those instruments oi 
hell—by means of which the cowardly and the base can deprive th 


bravest soldiers of life.” (See Plates 2 and 3.) 
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It would be tedious here to follow the developments and improve 
ments in Field, Artillery from the time of the invention of gun 
powder until the time of our Revolution, nor would such a study 
show wonderful improvement as viewed from today. 

At the time of the Revolutionary War we find the smooth bore, 
muzzle loading guns, provided with trunnions resting on trunnion 
beds of a two-wheeled carriage. The carriage was provided with 
two flasks, tied together, to form a trail. The carriage recoiled on 
the ground during firing and the aiming was done by coarse sights 
(See Plate 4.) 

This gun and carriage remained in use with few improvements 
until after the Civil War. At that time we find the double flasks 
forming the trail replaced by a single trail called the stock. ‘To in 
crease the accuracy of fire, a rotational velocity was imparted to the 
projectile in about one-third of the guns used during the war. ‘The 
guns were still loaded from the muzzle and rotation was imparted 
to the projectile by adding a soft substance at its rear end which 
by the pressure due to the powder was forced out into the spiral 
grooves of the bore. The guns were loaded from the muzzle while 
the carriage still recoiled on the ground, making aiming and firing 
slow and laborious. (See Plate 5.) 

From this time on, improvements in field cannon, as well as other 
firearms became more and more frequent Probably the great ad 
vancements in the manufacture of steel had as much to do with this 
as any other one factor, since stronger guns and carriages could be 
made for the same weight. 

The first modern all-steel gun and carriage made its appearance 
in our service about 1890. This gun fired a 3.2-inch projectile, 
weighing 13.5 pounds. This gun for the first successful time was 
loaded from the breech, the breech end of the gun being closed after 
loading, by a breech block held in place by an interrupted screw 
(See Plate 6.) 

The next epochal step with the 3-inch gun and carriage, model of 
1902, in which the gun is permitted to recoil on its carriage, thereby 
reducing the shock of discharge and making it practicable to fire 
without seriously disarranging the aim. (See Plate 7.) 

Every one is familiar with this gun; and the service it has ren- 
dered probably cannot be surpassed by any similar gun in the world. 


At the same time, it possesses certain limitations which with the 
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present method of warfare are sufficient to demand that its scope 





and sphere of action be enlarged. 
To be successful in a field artillery engagement under modern 
conditions, it is probable that aside from the power and accuracy of 








the gun, the most important characteristics that a gun for light Piel 






\rtillery must possess are mobility and rapidity of fire. 
(Of the two it is unquestionably true that the latter 1s the more im 






portant and that if necessary to add additional parts to increase the 





rapidity of fire, a slight increase in weight with corresponding | 







of mobility is necessary and justifiable, 
In the new 3-inch gun and carriage the power and accuracy o! 





the gun proper have not been changed from those of the 1902 model 






\ discussion of how the rapidity of tire has been increased, follow 






The limitations of the 3-inch, 1902 model, may be summarized a 







follows: 
1. The carriage is not anchored until after the spade is seated 1 





the ground, requiring the first shots to be fired with the lanyard, r¢ 







sulting in seriously dislocating the aim. 
2. The traverse is limited to 6 degrees, necessitating moving the 






trail if the target has a wide front, or if the target is moving across 





the field of fire. 
3. The elevation is limited to 15 degrees limiting the extrenx 







range and incidentally preventing its use against aeroplanes. 
|. The sighting system is arranged so as to make it impracticabl 





to separate the laying of the gun in direction from that of elevation 






d. The breech block must be opened and closed by hand. 







It is to overcome these limitations, and at the same time retain th 
required rugged strength and mobility required for our service, that 
the 1915 model 53-inch gun carriage was constructed. (See Plates 







8S and Fre mtispiece. ) 
Credit of the main ideas must be given to Colonel A. Deport who 





undoubtedly was the first to suggest a practicable split trail con 
struction. The details of the construction have been materially 






changed to suit our service. 
\ description of the improvements as incorporated in this new 





design is given below. As stated above, the ballistics of the gun ar 





the same as in the old model. The principle of the recoil mechanism 






is the same as is used on our howitzer carriages. The arrangement 


of the parts, however, are changed in that the recoil cylinder is on 





top of the gun, and the springs below. 
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The advantage of this arrangement is that it permits the center 
of gravity of the recoiling parts to be located exactly on the axis of 
the bore. With this arrangement the tendency of the powder gases 
to revolve the recoiling parts around its center of gravity is removed 
with the result that the stresses are reduced which again permits 
lighter parts be used. ‘This arrangement also does away with the 
“jump” of the projectile. It will be noted from the range tables of 
the 1902 field gun that the angle of departure is different from the 
angle of elevation. This is due to the fact that the center of gra\ ity 
of the recoiling parts in that carriage is below the axis of the bore 
The powder pressure acting on a lever arm equal to the distance be 
tween the axis of the bore and the center of gravity, creates a mo 
ment which rotates the gun during the time of the action of the 
powder. This rotation causes the angle of departure of the pro 
jectile to be different from the original angle of elevation of the 
gun by an amount called the “jump.” This moment, together with 
the piston rod pull, will also under certain conditions, cause the 
wheels of the carriage to be lifted off the ground. This is very 
often referred to as the jump of the carriage. This latter jump, 
however, does not affect the trajectory since the movement does not 
occur until after the projectile has left the bore. In the 1913 model 
the angle of departure should be the same as the angle elevation. 
The methods used in overcoming the limitations of the 3-inch 1902 
model as enumerated above are as follows: 
1. To anchor the carriage for the first round, driven spades are 


used, and the first operation of the cannoneers when going into 
action is separating the trails and driving these spades, by means 
of mallets carried on the outside of each trail flask. 

In case the soil is of such a nature that spades cannot be driven, 
ratchet teeth are provided so that the spades may be held a short 
distance below the bottom of the float and the carriage may then 
be fired the same as the 1902 model. 

2. The traverse of the gun on its carriage has been increased to 45 
degrees. ‘To accomplish this, the trail is made in two parts hooked 
together for traveling but separated for the firing position. A top 
carriage supporting the recoil parts, traverses in a pintle which 
again is part of the axle. 

To insure stability of the carriage, and also in order to permit th: 
carriage to be placed on uneven ground in which case one spade 
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might be higher or lower than the other spade and the two wheels, 
the flasks are connected to the axle and pintle by means of a uni 
versal joint permitting one flask to be raised 18 degrees above the 
other. 

3. The elevation has been increased so as to obtain the longest 
range possible with the projectile and charge used. This is obtained 
at about 40 degrees elevation. In addition, however, the gun can be 
elevated further and a special sight will probably be issued by 
means of which this gun can be used for firing at aeroplanes. 

The system of sighting used on this new carriage 1s called the 
independent line of sight. The object of this system is to increase 
the speed of sighting. It would perhaps be difficult to define in a 
few words the meaning of an independent line of sight. It may 
broadly be defined, however, as being a construction in which the 
duties and operations necessary for laying in direction may be 
performed entirely independent of the duties to be performed for 
giving the gun the necessary elevation for any range. It is accom 
plished by placing between the gun and the top carriage proper an 
intermediate carriage called the rocker. 

This rocker carries on its left side the panoramic sight while to its 
right side is attached an arm carrying a movable index pointer 
which may be set at any given figure, depending on the angle of site 
of the target. The gun and cradle proper rest on this rocker and to 
the cradle is permanently attached a range scale so arranged that it 
moves with reference to this movable pointer. 

The traversing hand wheel is located on the left side as is also the 
rocker elevating hand wheel. [oth of these act in bearings con 
nected to the top carriage proper. On the right side is located 
another rocker elevating handwheel and also an elevating hand 
wheel for the gun cradle. The gun cradle elevating hand wheel is 
fixed in bearings in the rocker. The firing handle for the gun is 
located on the left side while a fixed level is attached to the rocker 
on the right side. With this arrangement it 1 possible to elevate or 
depress the rocker both from the left and the right side. ‘This ele 
vation or depression is so that the rocker may be inclined an amount 


equal to the angle of site of the target in direct laying. For indirect 


j 


laying the rocker is left level and the movable index pointer moved 
up or down instead. 
With this arrangement it will be noted that to move the gun does 
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not disturb the rocker with the panoramic sight attached to it 
and the panoramic sight, therefore, remains sighted on the target 
Similarly once the sight is aimed on the target the elevation may b 
changed in a moment by a turn of the elevating hand wheel without 
disturbing the laying. The gunner does not have to concern him 
self about the elevation, his only duty being to aim the sight and fir 
the piece. 
The duties to be performed are as follows: 


For Direct Laying—The gunner on the left side elevates the 


rocker and traverses the top carriage until the cross hairs are on th 
target. This being accomplished, the rocker will be inclined equal to 
the angle of site of the target while the direction in azimuth of the 
gun is toward the target. As soon as No. 1 reports ready the gunner 
fires the piece. 

While the gunner performs his duties No. 1 on the right side ele 
vates the gun which changes the relation between the gun and the 
rocker. ‘The movable index pointer is placed at 300 and a correct 
elevation of the gun is obtained when the proper range reads opposite 
this pointer. 

It will be noted now that the elevation of the gun is the angular 
elevation given on the right side, plus the elevation due to the inclina 
tion of the rocker given by the gunner on the left side. It will also 
be noted that by elevating the gun on the right side the position of 
the rocker, and therefore, the position of the panoramic sight, is not 
affected. 

For Indirect Laying. indirect laying is to be used the first duty 
to be performed on placing the gun on the firing line is for No. | 
to level the rocker by means of the level attached on the right side 
and by using the rocker elevating hand wheel on the right side. As 
soon as the proper commands are received, the duties to be per 
formed are then as follows: 

The gunner sets the deflection as ordered on the panoramic sight 
and traverses until the vertical hair is on the aiming point. As soon as 
No. | reports ready, the gunner fires the piece. At the same time the 
gunner performs his duties, and independently of him No. 1 moves 
the index pointer until the correct angle of site setting is obtained. 
He then elevates the gun until the proper range is read off on the 
range scale opposite the pointer. 

It will be noted that the gun has now the proper direction, given 
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by the gunner, while the angular difference between the gun and the 
rocker is the range table elevation plus the angle of site of the target 
In this respect it is different from that had in direct laying, in which 
case the angular difference was the range table angle while the 
rocker was inclined equal to the angle of site of the target. 

The panoramic sight must be corrected for difference of level of 
wheels the same as in the 1902 model but in this new model after it 
is once levelled it automatically corrects itself for any other eleva 
tion of the gun. This is accomplished by mounting the panoramic 
sight on an axis which is rotated by a link motion in such a way that 
it is always parallel to the axis of the bore. It will be noted thai 
the panoramic sight is not moved up or down as is the case in a 
1902 model, but remains always in the same position no matter what 
the elevation of the gun may be. Similarly on the right side it is 
not necessary to move a sight shank and then elevate, but instead the 
gun is elevated until the proper range on the range strip is opposite 
the index pointer. 

\ semi-automatic breech mechanism is used so that the block 
is automatically opened on counter recoil and the empty case ejected 
A spring is used so that the block is automatically tripped and closed 


by a spring action as soon as the projectile is inserted. 
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SUBSTITUTION OF THE BREAST COLLAR FOR 
THE PRESENT STEEL ARTILLERY COLLAR 


By 1st LitureNANT Francis W. Honeycutt, 3rp Fienp ARTILLERY 


As a matter of historical interest, the present artillery collar was 
introduced in the year 1892 or 1895. The report of the Chief of Ord 
nance for the latter year contains the following remark on page 49: 

Steel collars have been issued to each battery of light artillery, 
and reports generally indicate that they are very suitable for the 
military service. 

| am informed that these collars were first noticed in use by fire- 
engine horses in Kansas City by an able field artillery officer sta 
tioned at Fort Riley. This officer had seen service throughout 
practically all of the Civil War, and had a particularly fine record 
in every way. He succeeded in having the collars tried out, and, 
favorable reports being received, the Ordnance Department issued 
them to all of the batteries. 

Taking into consideration the excellent results obtained by 
regular organizations, or rather some regular organizations, under 
experienced officers who are experts on subjects connected with 
animals, it is easy to see that this action was entirely logical and 
natural. With a few exceptions, however, all favorable ideas we 
have about the collar are based upon marches in time of peace by 
regular troops. The mechanical advantages of the steel collar over 
the breast collar are too evident to dwell upon. 

\ general officer of much field artillery experience says that he 
thinks the steel collar is undoubtedly the best form of traction for 
fire engines; they do their training under the same conditions that 
they meet in their work. The general is one of the officers who 
would prefer to take the field with breast collars rather than steel 
collars were he in command of an organization; this is due to the 
almost unsurmountable difficulties which are liable to arise with 
the steel collar in a hard and protracted campaign. Among our 
senior experienced officers and other younger officers whom I have 
had the privilege of hearing express their views on the subject, 
the following opinion seems to be quite general: that due to con- 
ditions in the militia batteries, and due to the fact that there must 
be many hastily formed volunteer batteries in time of war, we 
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should find a substitute for our steel collar. There are even some 
who believe that we should do this not only due to the above condi 
tions but also on account of conditions which are ever present in 
time of peace, and which will exist to a much more decided degree 
in time of war: namely, lack of skill in some regular organizations 
in fitting the present collar, and the comparatively large amount 
of time and energy which must be expended on a hard march in 
the task of endeavoring to keep the collars fitted as the horses fall 
off in flesh. 

One of our colonels states that he is convinced that less harm 
will be done to our horses with the breast collar than with the steel 
collar. This is an officer who says that he would prefer the steel 
collar for marching in his own organization were he in command 
of one in the field; but he is very decided about the advantages 
of the breast collar for our purposes, and thinks that it should be 
adopted. 

On taking the field we should probably obtain the maximum 
efficiency if the following recommendation by one of our senior 
officers were carried out, that the militia be equipped with the 
breast collar, that those regular officers who so desire retain the 
steel collar, that the remainder of the regular batteries be equipped 
with the breast collar. The question here arises as to whether the 
same officers will remain in command of their organizations 
throughout a campaign. Another thought is suggested: will there 
not be those lacking in experience who would choose the steel 
collar, not realizing that they might be incompetent to fit it? 

There is another fact which should be borne in mind. Many 
officers have a natural ability along these lines. When such an 
officer is lucky enough to join a command where the collars are 
fitted well, he will see all of the advantages, none of the disad 
vantages, of the present system. As he goes along he will see that 
the collars under his immediate supervision are properly fitted. 
It seems quite possible that an officer might serve for several years 
before seeing any of the very serious results due to badly fitting 
collars. 

Badly fitting collars and lack of experience with horses will 
result on ordinary marches in some sore shoulders and the substi- 
tution of a few dutch collars, or the replacing of a few horses 
in the teams. On severe marches the same conditions may result 


in the immobilization of a unit. This is one of the very few things 
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that I have learned from personal observation during my short 
service; and an experience of this kind leaves a rather decided 
impression. 

The following are of interest: 

1. From the commanding officer of a regiment, personal letter to 
an officer of the General Staff: The breast collar seems to be 
steadily gaining in favor. I think all my ofhcers who are using 
it—at least those in whose judgment I have the most confidence 
are in favor of it. I used not to be. Here follow reasons which 
caused this opinion, but which no longer exist. 

2. Battalion commander, Ist Battalion, 3rd Field Artillery: It is 
my opinion that a modification of this harness will be necessary for 
issue to hastily mobilized batteries in time of war. Of the memoran- 
dums of four lieutenants in this battalion two were favorable and 
two were unfavorable for the breast collar. 

3. Commanding officer, Battery E, 6th Field Artillery: Report 
very favorably for breast collar. 

Commanding officer, 6th Field Artillery: Recommendations: 

(hat an entire battery be equipped with the breast collar and that it 
be given a year’s trial. 

One battery of the 6th Field Artillery is now equipped with the 
experimental harness. This harness has the following modifica- 
tions of the harness as first issued: breast strap of three folds, zine 
pad for neck strap, metal form plates for ends of breast strap. 

\n officer of field artillery had occasion to look over the horses 
of a French battery in position near Compiegne on October 4. The 
horses were standing in harness and had been so for four days. 
The battery had been in all of the fighting since the opening of the 
campaign, and more important for the illustration, in all of the 
terrific marching. They looked like skeletons with hide hung over 
them, their necks withered away to almost nothing. The breasts 
were examined as far as possible in the time available, and no sore 
breasts were found. The skin was not smooth, but was like the 
palm of a man who has been rowing all summer. 

In strategy, tactics, style of writing, speaking in public; in fact, 
in all lines of work, simplicity is to be sought. I ask those who have 
seen harness fitting properly conducted and have gone through a 
march where the horses have fallen off greatly, which would be 
the simpler—the steel collar or the breast collar? Harness and 
its fitting takes up a great part of one of the two big divisions of 
our work in service, the problem of “getting there.” To those who 
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have fought an unsuccessful fight in trying to keep horses fitted 
on a severe march, | believe the feeling of relief would be great 
in knowing that the breast collar would at least always fit, and 
that the problem would be resolved into keeping the collar at the 
proper place and keeping it clean. The breast collar would be 
of the greatest help to an officer organizing a new unit and hoping 


to get it ready for the held as quickly as possible. The care and 


worry taken from a man’s mind would be no small item at such a 
time. Assuming that all of the new units could be fitted with the 
steel collar, and kept perfectly fitted, under these conditions, we 
know that the moments would be precious, and let us consider caré 
fully how much time we would gain by the use of the other system 
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The following list of warnings in regard to the common errors 
and abuses which too often are allowed to exist in the manage 
ment of artillery teams in draft have been prepared by the author 
of the foregoing article and are worthy of the most careful con- 
sideration by every officer, every noncommissioned officer and 
every driver of the Field Artillery, both in the Regular Army and 
the Organized Militia. 


DON’T whip your horse when he is pulling his heart out. 


2. DON’T try to make a team pull out of a place when there is a 
question as to whether they can do it or not. In other words, don’t 
teach them to fail. 


» 


3. DON’T think it is a disgrace for the cannoneers to help a team. 
For a short distance, five men can pull as much as one average 
horse on level ground, and more than one horse on an up-grade. 
The artilleryman of the great master of artillery dragged their guns 
all over the battle fields. 


t. DON’T fail to give the horses a breathing spell and to chock 
the wheels as often as possible on a hard pull. 


5. DON’T think that the reputation of a battery is blasted if a 


good team stops to ask for a chance to blow or to beg for help. 

6. DON’T try to whoop, whip or curse them through a hard place 
The measure of excellence in driving is the quiet on a hard pull, 
possibly breken only by a few low encoutagements. ‘Take it with 


a rush” indicates ignorance and inefficiency. 


?. DON’T think a horse is a machine. 


8. DON’T hit your horse in the face because he is thirsty and 


wants to drink out of a bucket at the same time as his teammate. 
9. DON’T fail to dismount your drivers at every opportunity. 


10. DON’T try to regulate the gait of teams in heavy draft by the 


gait of a single nervous horse. 





OBSERVATION MASTS AND LADDERS. 
\S USED IN THE SECOND BATTALION, THIRD FIELD ARTILLERY. 
By ist LituTeENANT Dawson OLMsTEAD, 3D Fretp ARTILLERY 


The necessity for some form of observation mast or ladder has 
made itself felt to such an extent that almost every battery of our 
Light Artillery has provided itself with some type of improvised 
equipment of this character. It is believed that this need is now 
generally recognized and that the Ordnance Department has only 
delayed the issue of some such equipment pending adoption of the 
most suitable design. 

It is not therefore the object of this paper to dwell upon the 
many advantages incident to having a good mast or ladder included 
in the equipment of a battery nor to point out the material as 
sistance to be derived from its use but to describe briefly the equip 
ment of this character employed by the 2d Battalion, 5d Field 
\rtillery. 

Kach of the three batteries has a mast or ladder designed in the 
respective batteries and made up by the battery mechanics. This 


equipment was, in every instance, carried on one of the fifth section 


caissons and was set up each day the batteries fired during the entire 
season's firing at the Camp of Instruction for Field Artillery held 























FIGURE 1—BATTERY PD PIGURE 2—BATTERY E. 
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FIGURE 3—BATTERY E 
































FIGURE 5—BATTERY F. 











FIGURE 6—BATTERY F. 
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at Tobyhanna, Pennsylvania, during the months of June, July and 
\ugust, Ion 

Battery 1) has san iron mast which weighs 120 pounds, stands 
ho feet, SS) inches above the ground and has rope guys, The mast 
itself consists of two seetions with projecting rods for steps Vhi 
upper section which las a detachable seat may be used alone when if 
will afford sutheient elevation, ‘The mast may be ereeted from: the 
tratlot the caisson or from the ground and ean be ereeted by four 
nen wn one minute and fifteen seconds, The advantage of thi 
type is that momay be carried to a distanee from the caisson and 
he erected wherever the battery commander may locate it without 
respect to practicability of moving the caisson to the spot selected 
Vhis mist is shown Pigure | 

Hhattery by has a shedding extension wood ladder of three seetion 
with detachable seat weighing entire Tet! pounds, Tt stands 6 
feet above ground when fully extended although one, two or three 
eotlons may be employed ile prone binig thpMon elevation desired I 


eetions attord a hemht above ground of Vio feet or two seetion 


may be formed tite a step ladder 1 feet high as shown te bigure 
} he sections may alo be employed as stretchers as shown tn 
Pr igeiine j he ladder rest ce thy ground when erected and a 
HOHCOTH I setoned ofieer Ghd Tote ier seb i ape dae! weetevente 


Whew fully extended two sets af Lily ive teed his lachler | 
how te Piguet 
Hhattery Te hia TPO) eet tee Tb biwee eeetian very Tr 


iy Chat Wathery 1) Phe per eeetion de provided with aes 


tree, to whieh a leathery eoupietieted leleoeope Hiay le attneled 
rh meth de ale py teled with a seat Wer aqnes Any ite teed 
Ihiie tiwet je erected Prot the thath ab the eateeni, etatite GU fees 
Tie starve thee wren Wid ie erected Ty Chee tem tad 
TRL The two sections of this tiast are eet i tetal eotlite whieh 
peo then held hetween thi ere raile ul thie tt tin hh iu 


piece, Por the traveling position the collars rotate ina vertical plan 
toa position very near the horizontal so that the upper ends of the 
ections rest ipon the caisson body. When the mast is to be erected 
the smaller section is taken out of its collar and jointed to the upper 
section, and the jointed mast is then rotated in the collar of the 
larger section to the vertical and guyed. The smaller section alon 
may be rotated to the vertical in its collar when an elevation of but 


10 feet or less is desired. This type is perhaps the easiest to erect 
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but has the disadvantage of depending upon the caisson for erection 
This mast is shown in Figures 5 and 6 

Dattahon tleadquarters also has a mast similar to those of D 
and bf Batteries which is carried upon the reel cart 


\s was stated above, this equipment was in almost daily use for 


it protracted yy riod No accident occured ana thie equipment Wil 


at times indispensable due to thick undergrowth that covered the 


terrain 
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RANGE 


FINDER, E 115—ONE 


METER BASE. 


The requirements which must be filled by a range finder to be of 


any use in war, are chiefly 

1. Easy manipulation. 

2. Rapid location of target. 
Rapid measuring. 


~ 
” 
) 


Possibility of measuring also distances of moving targets. 
Insensibility to mechanical and thermal influences. 
Sufficient exactness in measuring. 

Possibility of rapid and easy correction of errors. 


DESCRIPTION. 


The Goerz range finder for field artillery, one meter base ( Figs. | 


and 2) consists of 
|. The range finder proper. 
2. The tripe rc. 
3. The adjusting bar. 
t. ‘The accessories. 
5. The storage box. 
i. The Range Finder. 
a Eye-piece. 
o 
a’ Finder. 
b Measuring screw. 
c Distance scale. 


d Protection for height adjustment screw. 
e Protection for distance correction screw. 
screw. 


f Scale for distance correction 
g and g’ Entrance apertures. 

2. The Tripod. 

h_ Legs. 

i Metal tubing extensions. 

k Locking screws for “1.” 

1 Locking lever for “h.” 

m Locking lever for pivot. 

n Circular scale 

% Seale ring. 

p Lateral adjustment screw with 

scale drum. 
q Disconnecting lever for “p.” 
r Locking lever for tilt 
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ing joint 


t 
u 
\ 


W 
X 


) 
z 


Height adjustment screw 

Spirit level. 

Level screw. 

Lever for locking range finder 
in vertical position. 

| look for f 
finder. 

Tripod locking bolt. 

Hook-bolt for range finder 

Locking head for tripod. 


fastening range 
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The Adjusting Bar. 

The adjusting bar is for the purpose of examining range finders 
as to their exactness in measuring and their adjustment, if required 
The bar is set up at least 100 meters distant from and parallel with 


the range finder. For this purpose the bar is provided with short, 


hinged, movable legs, so that they can be placed various distances 


a] 


part and folded up. At both ends the bar is marked with a line 


the distance between the lines is equal to that between centers of 
the entrance apertures of the range finder (base). A finder is pro 
vided in the center of the bar, which is turned up while in use, to ad 
just to the range finder. When the sighting line of the finder cuts 
the center of the range finder—the directions of both, in horizontal 
position of bar and range finder—and, consequently also, the rays of 
the line marks to the opposite entrance apertures of the range finder 
run parallel. 

Accessories. 

2 Color screens. 1 Piece chamois skin. 
2 Sun screens. 1 Brush. 

5. The Storage Box. 

\ wooden box is furnished for storage and transportation of all 
range finder parts. 
6. Remarks. 

The eye-piece is adjustable to the eyes of the observer and is 
equipped with diopter arrangement. 

The spirit level “t” serves for measuring angles of site, which are 
read from scale drum on the level screw “u” and the coarse scale on 
the level carrier. 


Optical Data. 


Invert system 

Magnifying power 15x 
Actual field of view in degrees 2° 40 
\ctual field of view at 100 meters in meters 46 meters 
Entrance pupil 37.0 millimeters 
Exit pupil 2.5 millimeters 
Ilumination 6.25 millimeters 
Shortest distance measurable 600 meters 


, 

















FIGURE 1. 


























FIGURE 2 
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Average errors in setting under favorable conditions : 
Errors in Errors in 
Distances Setting Distances Setting 



















600 meters 1.2 meters 5000 meters 29 meters 
700 meters 1.5 meters 1000 meters 52 meters 
800 meters 2.1 meters S000 meters S81 meters 
900 meters 2.6 meters 6000 meters 116 meters 
1000 meters 4.2 meters 7000 meters 158 meters 
1500 meters 7.9 meters S000 meters 207 meters 
2000 meters 13.0 meters 





The tolerances, within which the measurements are in practical 





use, are three times as large. 










eights. 








Range finder 8.35 kilograms 18.37 pounds 
\djusting bar 1.9 kilograms 1.18 pounds 
i'ripod 6.6 kilograms 14.52 pounds 
Storage Box 28.6 kilograms 62.92. pounds 





INSTRUCTIONS. 









1. Assembling. 


Hold the tripod by the head; loosen locking screws “k” and permit 





leg extensions “i” to drop out; then tighten locking screws “k” 






spread legs so that tripod head is nearly horizontal and then press 





locking lever “I” upward. 
Take range finder from box, with eye-piece turned towards body, 






fastening hook pointing downwardly, slanting from left to ‘right, 
push the hook “w” over bolt “x” of the tripod head and turn 
range finder downwardly with the left end until the hooking-bolt 
“y” snaps into the locking part of the tripod-head. The instrument 







is then seated firmly on the tripod. 
Remove protective hoods from eye-piece and entrance apertures, 







putting on the sun-screen, if necessary. Loosen locking lever “m,”’ 





turn range finder towards the target and fasten locking lever “m 
Loosen locking lever “r,” turn range finder so that its longitudinal 
axis is horizontal and then fasten locking lever “‘r.” 















2. Dismounting, 
This is accomplished in reversed order from the one described above 





If necessary the colored glass and sun screens are removed from 






the range finder and eye-piece and entrance apertures covered with 
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the protective hoods. Then push the locking head “z” to the right 
and the right hand end of range finder downwardly to release hook 
ing bolt “y” from its recess, lift the range finder from tripod and 
replace in box. 

The three locking levers “l,” on the tripod head are pressed down, 
lift tripod, head down loosen locking screws “k’ and permit the 
tubular extensions “i” to drop back between wooden bars and relock 
levers “k,” replacing tripod in box. 

3. Measuring Distances. 

Before beginning to measure, the eye-piece is set for the visual 

distance of the observer by means of the diopter scale. If the dis 


FIGURE 3 FIGURE 4. 


tance be unknown to him, the eye-piece is set by turning until the 
image of a far distant object with the greatest possible amount of 
details, such as walls, bushes, frameworks, and the like, appears 
absolutely sharply defined. ‘The resulting number of the diopter 
scale must then be memorized 

In harsh light or heavy haze in the distance the orange or yellow 
screen, as required, is to be used on the eye-piece. 

The range finder having been coarsely set at the target, if necessary 
by means of the finder, the object is looked for in the field of view. 
Lateral setting is accomplished by turning the range finder on the 
tripod pivot after loosening the locking lever “m.’”’ For use against 
stationary targets this lever is relocked after the range finder has 


been properly set. The adjustment for height is affected by means 


“ ’ 


of adjusting screw “s.” 
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The range finder’s field of view is divided into two parts by 4 
horizontal line. In the lower part of the image of the object appears 
upright, and inthe upper part inverted (Fig. 3). 

s” the images are lined 


“ 


By turning the height adjustment screw 
up so that the proper points will touch the dividing line (Fig. 4). 

By turning the measuring screw “b” the image is shifted laterally 
until the same vertical rim or similar points of the object are later- 


ally exactly above one another (Fig. 5). The distance is then read 


on the distance scale “c. 
With laterally moving targets, it is best to adjust the images on 


FIGURE 5. 


the edge of the field of view corresponding to the direction of the 
movement and make the measurement while the image runs through 
the field. 

With targets which have no prominent vertical lines or points, 
but show horizontal lines, such as tops of heights, entrenchments 
and the like, the distance is measured on the horizontal line by set 
ting the instrument vertical (Fig. 6). For this purpose locking 
lever “r” is loosened, the range finder turned down on the left, and 
the lever tightened. If the rotating plane was not vertical to get 
the range finder perfectly vertical the locking lever “‘v” is loosened, 
the instrument set exactly perpendicular and lever “vy” again tight 
ened. Measurements are taken in the same manner as described 
above. The image first appears as illustrated in Fig. 7. By turning 
the measuring screw the partial images are shifted so that th 
horizontal line is continued exactly on the dividing line (Fig. 8) 


Errors in height of the instrument (see 4a) prejudice the exact 
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ness in measuring, if the line is sighted at does not run 
horizontal. 
Making Corrections. 
There are two kinds: 
(a) Correction for height. 
(b) Correction for distance. 


a. Correction for Height. 

A shifting of the partial images as to height is apparent, when, in 
sighting at an object, they do not touch the dividing line with similar 
points, so that one image reaches the dividing line before the other 
(see Fig. 9). To eliminate such an error, the range finder must be 
trained at an object having a sharply defined horizontal line or par 


ticularly prominent point, the images are brought laterally exactly 


opposite each other by means of the measuring screw. The height 
correction screw is then loosened, and the clearly defined line or 


prominent point is pushed against the dividing line, using therefor 


FIGURE 6. 
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FIGURE 7 FIGURE 8. 


FIGURE 9 FIGURE 10 


the height adjustment wheel in the lower image and the height cor 
rection screw in the upper one. Then secure the height correction 
screw against accidental or unauthouized shifting by placing the 
protective cap over it. 

b. Correction for Distance. 


It is advisable to test the range finder from time to time as to its 


precision in measuring, as otherwise trifling errors in measuring 


could not be observed. 

The examination and adjustment are made with the adjusting bar. 
The method consists in examining the setting of the distance 
scale ©. ‘The object at the universal distance, from which the 
parallel pencil of rays would go to the two entrance apertures, is 
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replaced by the adjusting bar, whose parallel bundles of rays fall 
into the two entrance openings. 

The adjustment bar is set up at some distance—not less than 100 
meters—from the rangefinder, and parallel to it. The lines on the 
adjusting bar are than brought to coincide laterally, as shown in 
Fig. 10, by means of the measuring screw, and the distance index 
must then point at 

If this is not the case, the measuring screw should be turned 
several times and this proceeding repeated several times for pur 
poses of verification. If during this procedure an error should re 
main consistently, the distance scale is set at © , the protection of the 
distance correction screw is removed after having turned the locking 
screw, and the two lines are adjusted laterally exactly with the 
correction screw, as in Fig. 10. 

n account of the importance of having a precise adjustment, it 1s 
advisable to make several adjustments, to read the position of the 
correction screw each time and for making the correction set at the 
mean of the several readings. This average should be memorized 
for future examinations. This accomplished, the protective cap for 
the correction screw must be closed and secured with the locking 
screw to prevent unintentional disarrangement. 

5. Care of the Rangefinder. 

The solid construction of the instrument makes it strong enough 
to withstand the normal strain of the usual use in the field. Never- 
theless, like other instruments of precision, it should be handled 
with ordinary care so that it will always work with the required 
exactness. All undue throwing of knocking must be avoided. 

The instrument after use, must always be replaced in the storage 
box. This must never be stored in the immediate vicinity of a hot 
stove, in winter, nor be exposed to extreme cold, or to extreme heat 
from the sun in summer. 

If the instrument becomes wet or soiled during use, it should be 
cleaned with a soft linen rag. The exterior glass surfaces should 
be carefully wiped with the leather rag, without much rubbing. 

Dry dust is removed with the hair brush. 

The instrument is closed so tightly that dust and moisture cannot 
penetrate into the interior. 

\ll work on the range finder, such as unnecessary turning of 
screws, and the like, not incident to its use or cleaning, must be 
strictly forbidden. 








THE EFFECT OF LOST MOTION ON ACCURACY. 






Ist LaREUTENANT RAPHAEL R. Nix, Coast ARTILLERY Corps. 





By 


Lost motion to the amount of 8 or 10 mils in the elevating and 
traversing mechanisms of the service 3-inch gun carriages does not 
materially affect their accuracy. An exaggerated idea of its effect 
subjects the 3-inch matériel to unjust adverse criticism among 

battery commanders of the Field Artillery and offers an easy explana- 

tion for erratic results which should properly be traced to other 

causes. 

Play in sights, lost motion and slipping of range discs of quadrants, 
and errors due to the use of improper range rings—although such 
errors might appear on firing records as due to lost motion were they 
not traced to their proper sources—are not considered. Moreover, 
the effect that lost motion has on the rapidity of firing is only briefly 
mentioned because, as indicated hereafter and as shown by a little 
experience, it is a matter of no large importance. One turn of the 
traversing hand-wheel of the 3-inch gun carriage corresponds to 
about 12 mils lost motion and one turn of the elevating crank to 
about 18 mils, whereas the maximum amount of lost motion to be 
expected in these parts after severe use is 11 and 9 mils respectively. 
As a rule, less than a half turn of the hand-wheels will cause motion 
to be imparted to the gun. 

Analysis will be made of the derangement of the piece and flight of 
the projectile due to lost motion in the gun carriage (a) during the 
usual operations performed by the gun squads in service firing and 
(b) during the time of flight of the projectile in the bore of the gun. 

Deductions will be drawn from this analysis as well as from a 
study of service and proof firings. 

A consideration of the duties performed by the gun squad in firing 
the piece is of the highest importance to show that if the cannoneers 
perform their functions properly, especially the gunner and No. 1 
who control the gun, there is little possibility of throwing the piece 
materially off the line of sight before firing. The preliminary opera- 
tions of shifting the trail, opening the breech, entering the projectile, 
and closing the breech having been performed, the piece is accurately 
directed by two operations: No. 1 centering the bubble of the range 
level of the quadrant and calling ‘‘Set,’’ and the gunner placing the 
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vertical cross hair of the panoramic sight on the aiming point and 
calling ‘Ready.’ (With direct fire the gunner lays for both range 
and direction.) No matter how rapid the fire, the direction of the 
piece is never assumed to be correct but is verified immediately before 
the final operation of pulling down on the firing handle. After the 
reports, ‘“Set’’ and “ Ready,” the gun should be accurately laid for 
the command, “‘Fire.’’ No. 1. then pulls down sharply on the firing 
handle. This is the final operation of the gun crew and the only one 
which permits an error due to lost motion to enter the results. Just 
how small this error is, will appear later. 

At this juncture special emphasis is laid on the fact that the pan- 
oramic sight and elevation quadrant are both attached to the cradle 
and since there is practically no play between the cradle and the gun, 
the slightest changes of the gun from the line of sight are immediately 
registered in the eye piece of the panoramic sight and on the bubble 
of the quadrant. The gunner, moreover, has a ready check under 
his eye on the azimuth scale of the carriage to see clearly whether 
the piece through any possible cause has been jarred off its correct 
position. The lost motion in the gun carriage does not alter in any 
way this registering of the gun’s direction. There is, therefore, no 
excuse for claiming that after the gun had been laid it settled down or 


slipped sidewise off the line of direction as such errors were imme- 
diately registered and should have been detected and corrected at 


once. 

The possible derangement of the gun in maneuvering it into posi- 
tion and derangements which occur due to the settling or slipping 
of the gun through the limits of play or lost motion in the elevating 
and traverisng gears, as well as the amount the gun is jarred from its 
correct position in the final operation of firing—all these may be 
accurately measured. For these measurements the carriage selected 
had 8 mils lost motion in azimuth and 6 in elevation. With the 
Model of 1905 gun (lighter than the Model of 1902) and the Model 
of 1905 breech mechanism, greater derangements occurred than with 
the Model of 1902 type. Experiments are, therefore, given with the 
former gun and carriage. The results below are true whether the 
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wheels of the vehicle are horizontal or one elevated as much a 


15 inches above the other: 















Effect on the Deflection Effect on the Elevation Effect on the Defi 
Rang Yard in Opening the Breech. by Loading—No Effect in Closing the Bre 
in not led. No Observed in Deflectior Gun Loaded. No E 
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The operations above were performed smartly, exercising as much 
force as possible by hand. Whether the piece was elevated or 
depressed to the range given, there was no change noted beyond the 


one shown in the table. The results are practically the same whether 







the operations are performed deliberately or rapidly. 






The final operation of pulling down on the firing handle with the 


gun loaded is the only one, as emphasized before, which permits an 






error due to lost motion to enter the results. <A fine distinction 





might be made here in this final operation between the derangement 
of the piece up to the time the projectile leaves the bore, which 1 






caused only by pressure downward on the firing handle sufficient to 






trip the firing pin, and the total derangement of the piece caused not 






only by tripping the firing pin but also by the force required to trip 
the firing pallet together with the shock on the cradle at the end of 
the downward motion of the hand. As the results are small for 







convenience the total derangement of the piece is given 

At 0 range up to 1500 yards, the effect is 0, as the excessive pre- 
ponderance at the muzzle is such that no downward force on the 
firing handle exerted by hand overcomes this preponderance and 








friction. 





At ranges 1500 to 1900 yards the effect in elevation is 0 to 244 mils 
At the range 1900 yards the effect is about the maximum—2, 2! 







or 3 mils. 

At ranges 1900 to 2400 yards, effect 3 to 14% mils. 

At ranges 2500 to 3000 yards, effect 114 to 0 miles. 

At ranges 3000 yards and above, the effect is 0, as the excessive 
preponderance of the breech takes up the lost motion so that no 
downward force applied by hand on the firing handle deranges the 







gun. 
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With the 1902 and 1904 Model of gun and breech mechanism the 
trigger alone is tripped in the act of firing—no extra pressure being 
required to trip a firing pallet. No derangement occurs in the 
elevation up to the time of firing; the trigger and the final shock on 
the cradle at the end of the downward jerk of the hand gives devia- 
tions less than those recorded above for the Model of 1905 gun and 
breech mechanism. These measurements were taken without actu- 
ally firing the gun as the effects could be determined better in this 
way. When the gun is fired the downward motion of the hand on 
the firing handle is accelerated by the shock of discharge and the final 
blow on the cradle is practically the same whether one or the other 
model is used; but as this blow occurs after the projectile leaves the 


bore, it does not affect the accuracy of firing. The figure 3 mils is, 
therefore, far greater than any effect on the elevation of the piece 
which might be attributed to firing it by the firing handle. It must 
be noted that no derangement whatever occurs in the azimuth of the 
piece; in fact about 35 or 40 pounds straight side pull-is required to 
shift the gun in azimuth. This means that the gunner, simply 
leaning against the shoulder guard, will not derange the gun, but 
that a conscious effort on his part is necessary. Firing by lanyard 
produces practically no derangement in the azimuth or in the eleva- 
tion. 

By means of an example we may illustrate the behavior of the piece 
in the hands of service gun squads and thereby indicate the negligible 
effect lost motion has in practice 

The regular gun squad of Carriage 92, Battery “F,’’ 6th F. A. was 
used and subcaliber ammunition was fired. Carriage 92 was selected 
because the lost motion in it was practically as great as that of any 
in the regiment—9 mils both in azirnuth and in elevation. Usual 
commands were given for indirect laying and usual operations 
performed by the gun squad, the members having been cautioned 
to neglect any conscious effort to take up lost motion by such means 
as bearing the shoulder against the shoulder guard or taking up the 
play in the elevating crank. A target 5 feet high and 8 inches wide 
was placed 72 yards away; an aiming point was selected; and four 
shots were fired. 

The four shots were grouped so that the maximum absolute devia- 
tion of them from one another was 1.3 inches. 

Seven more shots were fired with the same data except that after 
each shot (as for all other shots which follow) the piece was run con- 
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siderably off its direction, necessitating separate and rapid laying at 
each round. 

The result was that all eleven shots were grouped within a circle 
with a radius of 1.2 mils. 

Four more shots were fired using the above firing data with the 
angle of site changed from 260 to 263 for the purpose of obtaining 
another group higher on the target. All these four missed the 
target. Had any one or two of them struck the target and the 
dispersion been great, the result may have been attributed with 
some reason to lost motion. But the fact that the whole group missed 
and further that the next four shots were fired on the identical data 
giving an excellent target, discredits any claim that lost motion 
effected the result. 

The pattern of the next four shots which were fired on this same 
data showed the greatest distance apart of any holes in elevation 
less than 1 inch and in azimuth less than 2 inches. The angle of 
site was then raised to 266, and four more shots fired. 

The greatest distance apart of the perforations of this series in 
elevation was 2 inches, in azimuth, 1% inches. 

The range setting on the quadrant for all these shots was 2,500 
yards. 

The result of this firing may well be expressed in the words of the 
battery commander, “If my guns fire like this, I have no complaint 
to register against lost motion.” 

As subcaliber ammunition was used in the above test, the ques- 
tion naturally arises whether lost motion in the traversing and elevat- 
ing mechanisms subjects the piece to derangements at the shock of 
discharge of service ammunition while the projectile is still in the bore. 
For the entirely practical mind it may be stated at once that tests 
have been conducted at the Sandy Hook Proving Ground, N. J., in 
which the 3-inch gun was discharged with the elevating and traversing 
‘jump”’ of the gun was not re- 


‘ 


mechanisms removed so that the 
strained, and only the normal jump of 6 or 7 minutes was 
obtained. Moreover, the nature of the platform, shifting of the 
trail during recoil, and firing over parapets, and so forth did not 
affect the jump. For those who care to indulge in a theoretical 


investigation of this subject, it may be of interest to follow the lin 
of thought which offered itself, in the absence of available firing data, 
as circumstantial—far from conclusive—evidence against attributing 
inaccuracies of fire to lost motion in the mechanisms. Since the 
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firing test proves or disproves theory by a remarkably accurate and 
rapid demonstration of the facts, this discussion may be credited 
with logical assumptions and deductions in so far as it predicted what 
actually occurred later in the experiments at Sandy Hook. 

The question that first presents itself is whether the gun and 
recoiling parts move sufficiently to the rear at firing up to the time 
the projectile clears the muzzle to justify the belief that material 
relative displacements occur which derange the longitudinal axis of 
the bore and influence the flight of the projectile. (Slide rule used 
for computations. ) 

For free recoil 

x is the distance passed over by the recoiling parts. 


V, is the velocity of the recoiling parts. 
V, is the velocity of the projectile, 1,700 feet per second. 
W’, is the weight of the recoiling parts; this includes the weight of 


the gun, 835 pounds; plus the cylinder, 50 pounds; plus the oil, 
8 pounds; plus the weight of a few end coils of the spring column, 
this last weight being neglected. The distinction is regarded here 
between the action of springs under slow compression and their 
action under rapid compression. It is usual to assume that the 
center of gravity of a spring column moves through one half the 
distance that the end coil is displaced. For rapid compression, as 
in this case, however, experiment indicates that in the initial stages 
of recoil the end coils upon which the pressure is applied collapse, 
and the shock of recoil is transmitted in a wave-like motion of solid 
coils down the spring column. For instance during firings with a 
void in the cylinder corresponding to two pints of oil removed the 
acceleration of these solid coils against the cradle rear ends was so 
great as to bulge new cradle rear ends in a few rounds, the springs 
in no case becoming solid, but exerting a far greater effect than their 
load at solid height. So few coils take up this acceleration to the 
time the projectile leaves the bore that their weight may be dis- 
regarded. 

w is the weight of the powder charge, 24.25 ounces. 

w, is the weight of the projectile, 15 pounds. 

Y is the travel of the projectile, 6.21 feet. 

These symbols in the following formula express a relation which 
agrees very closely with the results of experiments simulating free 
recoil. 
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V.W.=(Wyt )I ka Equation (1); or expressing by a 
differential equation: 
dx F . ae dy 
—-W,=(W,+—)—. 
dt 2 dt 


Integrating and 





cW=(W,+5)Y. 
i 


Then by substituting values 
= 5 ae 
893x = (15+ 16.21 or, 
32 
v = 1.3164 inches. 

To determine what distance will be passed over in retarded recoil 
it will be necessary to get the approximate time the projectile is in 
the bore. <A differential equation expressing—Retardation = Mass 
x Acceleration, may then be integrated and the recoil due to retarda- 
tion subtracted from the free recoil. 

By assuming that the velocity of the projectile as a function of the 
time varies as the abscissas and ordinates of a common parabola, 


and using the usual symbols to express velocity, distance, etc 


=_ : a du , 
—— = V=V2pt a); or, V dt=V2pt dt, and} \adt= —dt = 
dt f J dt 

i ee , | 2.Vi2.2 
u= | V2pt dt=—( 2p )#t?; and from (a) V2p= . u=—(—) Vt 

; 3 Vi 3 t? 3 

3 

or {= 


2V 

U’, the travel, =6.21 feet and \’, the muzzle velocity, = 1700 feet 
seconds. So that ‘t’’=.00548 seconds. 

The least time of flight of the projectile in the bore may be deter- 
mined by assuming that the projectile leaves the bore without resist- 
ance actuated over the full travel by the maximum powder pressurt 

15 ax 33000 r 3? ; ; che ' 
= which bv integration and substitution of 

32.2 dt? | : 
v=6.21 gives t= 005 second. 

By way ¢ if ce my] arison the least mean constant force of the explosion 


acting over the travel is one which gives a muzzle velocity of 1700 
15 _ 1700° 
x 


32.2 


foot-seconds So that _ Px 6.21, or P= 109,500 pe runds 
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Expressing the differential equation of motion of the projectile, 


. 15 d*s - 
109,500 , or on integration and substitution, t= .007 second 
32.2 dt? 
It appears that t< .007 and > .005. 
As the first value deduced falls between these two limits and i 


close approximation ‘‘t’’ is taken as .0055. 

In the design of the carriage the resistance opposed to recoil during 
the time the powder gases act on the gun is constant and equal to 
$923 pounds. This is a satisfactorily close value which has been 
verified by experiment. It is calculated from the spring, friction, 
and oil resistance. Experiment has proved that the oil resistanc 
is by far the governing factor; for with the present design of cylinder 
and piston head the springs and friction could be neglected altogether 
without materially affecting the length of recoil, as the additional 
resistance offered by the springs and friction would be accommodated 
by a corresponding increase in the oil pressure. The oil pressure 
starts to act instantly with a full cylinder but with a void in the cylin- 
der the pressure does not rise till the stroke of the piston banks all 
the oil in a solid column in rear of it, and then the pressure shoots up 
simultaneously to a greater height than normal. Thus firings have 
been had with 2 pints of oil removed from the cylinder (the full 
cylinder holds 91% pints of oil) and no pressure in the cylinder was 
recorded over a distance corresponding to a void of 2 pints, but the 
pressure immediately arose over the remaining recoil to a large and 
practically even height so that the work done was the same as that 
in a normal cylinder and the length of recoil also the same—44 inches. 
Incidentally it might be mentioned that a very slight increase in the 
throttling orifice does materially affect the length of recol for .01 
square inch more clearance produces about 1 inch more recoil. In 
the full cylinder the value 4923 pounds can, therefore, be assumed 
with confidence. 

For recoiling parts the negative acceleration equals 


d?x 4923 1 4923 
=— ;x=— hs : = — 03204 inch. 
dt? 93° * 2993 fs OF ¥= —.05204 inch 
32.2 32.2 


So that the distance passed over in retarded recoil equals 
1.3164 inch —.03204 inch, or 1.2844 inches. 
The gun moves to the rear about 1.3 inches by the time the projec- 
tile clears the muzzle; this indicates that the investigation must be 
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carried further to determine other motions of the gun and carriage 
which produce derangements of the longitudinal axis of the bore. 
To all practical purposes the distance recoiled by the gun on the 
cradle guides in retarded recoi 1(1.2844 inches) is equal to the distance 
of free recoil (1.3164 inches). For this reason if the force producing 
rotation of the gun about its center of gravity and of the cradle about 








the pintle is sufficiently large, it appears at once that this rotation 






will be comparatively free over the short period of time considered 
and produce a measurable deviation in the flight of the projectile. 
The proposition relevant to the subject of lost motion is to determine 
how much deviation will occur and whether all of this can be accom- 
modated by necessary tolerances, elasticity and flexibility of parts, 
and relative give and take of the parts among themselves. 

Formulae for the moments of inertia of the gun and cradle will 
first be deduced and then equations of rotation of these parts solved. 










ian ana : z , : af” 
The polar moment of inertia of a circular section, =7r*—; the 
) 






y2 


4 





moment of inertia about either horizontal or vertical axis, =7r° 





Then if the section be hollow, 









> mr? 












If this section is expanded into a hollow cylinder the moment of 
inertia of an infinitely thin slice about a horizontal axis at a distance 






“1” equals, 





A R? = Ar" 4 (A, —A,)12: 
4 4 






and for all such slices, 


{| ASA \a+(4,-agrat 
J 0 4 4 


= 1 oyR?—Mer) + 112M,—M>) . « oS. 
4 3 


“ 






where 1 equals one-half the length; M,, the mass of a solid cylinder 
with a radius KR; and M2, the mass of a solid cylinder with a radius r. 
Equation (2) will be used for the gun. 








For the cradle 

The area of the cross section equals 5.61 square inches. The moment 
of inertia of this section about a horizontal axis through its center of 
gravity as determined by taking the sum of the moments of inertia 













> 
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of small symmetrical figures composing the area is 29.236. Therefore 


k? equals 5.23; and for a horizontal axis through the center of gravity 
of the cradle at a distance 1, 


> 
) 


( (Ak?d1 + Ald) = Ak*L+— AI =M(k*+ : ) a Eq. (3). 


‘ 


Equation (3) will be used for the cradle. 

For the gun about its longitudinal axis, 
m 27 Xdx 
M wr (R?—r?) 

or 
, R 
2M X dx 2M | : 
dx = : (R?2+) ie -s Eq } 


m - Smr?= —_ 


R?—r? R?—r?, 


r E 

where M is the mass of a hollow cylinder with radii R and r 
Equation (4) will be used to discuss the effect of the rifling 
The gun is considered as built of three hollow cylinders with 

dime nsion tah en below, 

1e jacket and tub 


R=4 inches; r=1.5 inches; 1= inches, as 


length taken equals 25 inches, 1, equals the distance of the « 
f this cylinder to the center of gravity of the whol 


of gravity o 
25 inches. 


three or to the center of gravity of the gun, 


a - ; , QO 8 
b) R=3.8 inches; r=1.5 inches; 1, for this cylinder, 
. ) 
inches; 1, in this case = 2.25 inches. 
: a : ; 3 .. 
c) R=2.9 inches; r=1.5 inches; 1, for this cylinder, = in 
) 


1, in this case = 34 inches. 
The moment of inertia of these component cylinders about thi 


horizontal axis through the center of gravity of the gun may be 


obtained by substituting the values given above in Equation (2), 
and adding the term, (M,—M2)1;. This gives under (a), 45.9; 
b), 5.87: (c), 53.33. So that the moment of inertia of the three 


cylinders or gun about the horizontal axis through its center of gravi 
is 45.9+-5.87 +53.33=105. So that Mk?=105, and k=2.015 feet 


This value of the radius of gyration is sufficiently close, as for a 
yun of this type it may be assumed to be equal to one-fourth the 


length of the gun; in this case, 1.83 feet. 


o™) 


180_, 5.2 


For the cradle, substitute in Equation (3) M  k 
32.2 144 
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j= 19.629. 1,= 12 the distance of the center of gravity of the cradle 
24 12 ’ 
to the axis of rotation about the pintle. Add as above the term 
M1; to reduce the moment of inertia from the horizontal axis through 
the center of gravity of the cradle to the horizontal axis through the 
center of gravity of the pintle and the result is 26.33. 

The rotation of the gun about its center of gravity is due to the 









moment of a large force at the cylinder end stud. 

The force along the piston rod may be considered as 4923 pounds 
as explained before. To this force should be added the force due to 
the fact that the cylinder is being drawn to the rear with the same 
acceleration as the gun. Assuming the maximum effect possible, 








The force is 33,000 = or 233,264 pounds. 





With this force acting on the recoiling parts, the acceleration equals, 






2 32.2 . £008. 
d * _ 933 64x : = 8370 foot 
dt? 895 seconds seconds 





Now reducing all moments acting to the lever-arm 7.156 inches 
(the distance of the center of gravity of the gun to the center of gravity 






of the cylinder), 
or , : .. , 60 a P 
The moment of the cylinder and oil | = ; x 8370 x: + -) plus the 






Ve. 







, = 7.156 
moment of the gun lug, clips, and adjacent metal ( ~¥ x 8370 
. ° 7.156 _d° 
plus the moment of the piston rod pull (4923 +3 ) = 105—_; 
2 dt” 





whence, $=7.26 minutes, the angular “jump” of the gun while the 






projectile is in the bore. 

This rotation of the gun about its spontaneous axis (horizontal axis 
through the center of gravity perpendicular to the longitudinal axis) 
gives an upward whip to and effects the “jump” of the projectile. 
The distance from the center of gravity of the gun to the muzzle is 
4.33 feet. So that the velocity of the projectile perpendicular to 


. dd + 
the bore as it leaves the muzzle is, s x 4.33, and the angle of jump 
at 














due to this cause, 





dP 4.33 
at 


tan = 6.74 minutes. 
1700 
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Therefore, with the gun in free motion actuated by the maximum 
powder pressure, the jump of the projectile might measure 6.74+7.26 
minutes. 

Does the rotation of the cradle retard or accelerate this rotation 
of the gun? 

Simultaneous with the rotation of the gun the cradle is being pulled 
about the cradle pintle by the force along the piston rod. The 
immediacy of its angular motion depends on the elevation of the piece, 
etc., to allow an instantaneous pivot effect. The cylinder and springs 
taking up the acceleration of the gun to the extent previously dis- 
cussed are free to respond to any relatively small changes in the angle 
between the gun and the cradle without binding or setting up appreci- 
able forces against the rotation of either. Since the lever of the 
piston rod pull over the cradle pintle is 5.7 inches, 

4923 x2! = 26.33 ay. vy = 4.6 minutes, 
12 dt? 
the angle of rotation of the cradle about its pintle. 

During the two simultaneous motions discussed—the gun recoiling 
and rotating about its spontaneous axis and the cradle rotating about 
its pintle—one follows the motion of the other closely so that there 
is perhaps always play between the cradle guides and the gun clips, 
the cradle retarding the gun very slightly if any at all; moreover, as 


the angular motion, even under the extreme assumption of maximum 


powder pressure acting during the entire period, is so small (about 
7 minutes for the gun, and 5 minutes for the cradle) it appears that 
there is sufficient elasticity in the parts of the carriage to accommodate 
this rotation without introducing large strains in the gun clips, cradle 
guides, or elevating mechanisms. 

It is at once seen that the rotation of parts about the spade edge 
or the failure of the trail to hold have infinitely less effects than the 
propositions investigated. 

It might be imagined that the rotation of the projectile in the bore 
affects the deflection, as the gun is eccentrically attached by the gun 
lug to the cylinder. 

The average effective pressure producing angular acceleration of 
the projectile tends also to rotate the gun about its longitudinal axis. 
k? for the projectile = - = oa The angular velocity of the projectile, 

2 2 
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48 _1700X2x 
1 


- — =1700 radians per second, the twist at the muzzle 
dt 25x14 . 
1 


being —. 
te) 


bo 


us . 
p=the normal pressure on a groove; a=tan'—, the angle of the 
n 
rifling; n=25, since there is one turn in 25 calibers at the muzzle; 
1 , , os ' a Per 
r=—, the radius of the projectile; f=.15, the coefficient of friction 


) 
< 


between the copper band and the steel rifling; t=.0055 as before; 


15 ,; on :; ‘ ; ; pa 
M= ; as before. The equation of rotation of the projectile 1s, 
»? 
‘ . ,a2B ~ 
p cos ar—pf sin ar=Fr=Mk* — . Eq. (A) 
at* 


By substituting the above values in Equation (A), p=9360 pounds 
The average effective pressure, Fk =9360 cos a—9360/ sin a=9100 
pounds. 

For the effect of this pressure on rotating the gun—From Equation 


M 
4) Mk?=->(K?+r*) which by substitution gives the value of Mk 
: , ‘ ; ; ‘ie a-c 
for the gun about its longitudinal axis, 1.428.°.F kK—=1.428 or 
: {#2 
4 4b 


6=42.4 minutes as the angle through which the gun would rotate 
freely about its longitudinal axis while the projectile is in the bore 
Then the displacement of any particle of the gun clips at the breech 
end with reference to the cradle guides equals .045 inches. 

If the breech end of the gun were thrown off in deflection this whole 
amount the error would be negligible. 

Firing records are susceptible of intelligent analysis to determine 
the behavior of the piece as regards lost motion. It would appeat 
that irregular heights of bursts, cross fires and the like would be 
especially prevalent in cases where carriages having considerable 
lost motion are used. In numerous reports examined the most 
remarkable feature therein was the absence of such irregularities and 
the high accuracy with which the pieces responded to the laying 
This was especially noticeable in salvo firing. The absence of such 
irre gulariti ,1s a mort positive pro f that lost motion does not affect 
the accuracy than the presence of irregularities, a proof that it do 


Investigation of the sources of errors which might be attributed 
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off-hand to lost motion should be encouraged by battery commanders. 
The following examples are taken from a report of one inspection 
made from the Rock Island Arsenal in 1913. 

(1) Bracket fuze setter 882, Battery D, 6th F. A., had “ Erhardt 
1911” range ring assembled thereon; the reverse side of the ring should 
have been assembled up. (2) Bracket fuze setters 336, 439, 1124, 
and 1125 of Battery B, 6th F. A., had incorrect range rings assembled 
thereon. (3) Panoramic sight 611, Battery A, 6th F. A., had 15 mils 
lost motion in the rotating head. (4) Quadrant of Carriage 74, 
Battery F, 6th F. A. had the range disc slip 20 mils during the firing 
in October, 1913. (5) Quadrant 465, Battery A, Colorado National 
Guard, had 7 mils lost motion in the level micrometer disc. 

As a result of this investigation it is believed that the following 
deductions may be drawn— 

(1) Lost motion in the traversing and elevating mechanisms of the 
3-inch gun carriage does not affect its accuracy materially. The 
measured effect proves to be a maximum at ranges between 1500 and 
2500 yards where the effect is in elevation alone and may approximate 
3 mils; this is more than compensated for by the dispersion of the 
shrapnel balls. 

2) In the heat of action and with poorly trained gun detachments 
it must be realized that the operations of firing might be reversed— 
the gun directed and then loaded and fired without verifying the 


laying. In this case errors to the amount of 3 mils in elevation and 


3 to 5 mils in azimuth are possible. In the excitement of the momnient 
the gun may be jolted off the target in azimuth (this requires consider- 
able force, about 30 or 40 pounds, not merely leaning against the gun) 
after the piece has been loaded and directed. These are exceptional 
cases that are possible only under conditions of intense excitement, 
too great haste, and with poorly disciplined gun squads 

As a matter of policy it is the intention of the Ordnance Department 
to eliminate lost motion as far as practicable, and to this end parts of 
the traversing mechanism in which most of the wear occurs have 
been made of case hardened steel, of a high grade bronze, and with 
spring components to take up automatically the lost motion and so 
forth. Carriages equipped with these parts have been undergoing 
tests for the past six months on the Mexican border with the view of 


developing the most satisfactory means to correct the difficulty. 








THE ARTILLERY COLLAR. 


By ist. LituTeENANT Harry PFrein, 1st Fietnp ARTILLERY. 


In an article appearing in the July-September, 1914, issue of the 
FitLp ARTILLERY JOURNAL, entitled “Mobilization of a French 
Garrison,’ the writer of the article, under the heading, “Incidents 
of the Mobilization,” has noted the following: “No officer super- 
vised the fitting of the harness in the th battery. On account 
of the simplicity of the harness this was done properly and quickly 
by the drivers themselves. With our steel collars it would have 
been very difficult, if not impossible, to have harnessed some of 
the horses that were received at - ? 

The battery here spoken of was mobilized in a few hours. The 
additional horses were delivered at midnight, and at daylight the 
battery was ready to proceed wherever directed. If, as has been 
stated in the excerpt above, this organization had been equipped 
with a collar similar to ours, even if collars sufficient to equip the 
animals had been on hand, the time consumed would have been 
much greater, and in the end it would have been necessary to move 
out with some horses wearing collars that shortly would produce 
sores and galls and render the animals worthless for draft. 

Our collar so far has never been a source of great worriment, 
simply because it has never been given a fair chance to do its worst. 
In the marches that we make in times of peace, our horses are 
handled and babied to an extent that in time of war will be im- 
practicable. While it is not meant to imply that the horse should be 
neglected, it is not impossible to conceive of conditions arising which 
will make the treatment that the animal does get compared to what 
it has formerly received in garrison appear 1m the light of the most 
wanton neglect. And still it may be the best that circumstances will 
permit of. As an example, it is a recognized fact and so stated in 
our drill regulations that animals may be expected to fall off in 
weight on the march. Not only is there a chance of it, but it can 
be set down as a certainty that they will. This happens under the 
very best conditions, where forage is plentiful and regularly fed, 
often in increased quantities compared to that which the same 
animals thrive on in garrison. It is a pretty poor stable sergeant 
who cannot make a saving of grain in garrison and still keep his 
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horses in the. pink of condition for drill purposes. Nor must the 
exhaustion of the men be overlooked. They will not look after 
their teams with the same zest in war times as in times of peace, 
and the officers will not require them to do so. There will be very 
little hand-rubbing, pickling of backs and shoulders, and so forth, 
such as aid in preserving the horse’s condition in a high state of 
efficiency. A horse loses weight around the neck and shoulders 
very quickly, so that after a day or two on the road necks will be 
too small for collars that may previously have been perfectly suited 
to the horse; and unless the collar can be readjusted galls and sores 
will appear, and in a few days more the horse’s usefulness in the 
team will vanish. 

But besides this, there will be horses that from the start were 
not properly fitted. Such animals will give trouble before they have 
had a chance to fall away in weight to any appreciable extent, and 
if it was impossible to fit them satisfactorily before leaving the 
garrison, there will be small chance of doing so from the supply 
of spare collars in the battery wagon, if there are any spare collars 
at all. 

Furthermore, we must figure on collars becoming unserviceable. 
When they do, they must be sent back to the manufacturer for 
repairs and requisition for others submitted. The result of this 
is bound to be confusion, and in many cases one may expect to find 
f’s and 7’s where 4-A’s would do much better! 

Now let us consider the subject from another angle. Let us rate 
the efficiency of the steel collar when properly adjusted and per- 
fectly fitted at 100 per cent. as compared to any known substitute 
which we will rate at 75 per cent. It is easily conceivable that the 
efficiency of the steel collar which under favorable conditions gives 
the maximum may be reduced to 50 per cent. and even as low as 
zero, due to unavoidable causes. Wouldn't it seem more reasonable, 
therefore, to accept a 75 per cent. efficiency which can almost surely) 
be maintained than to gamble on a 100 per cent. efficiency with more 
than an even chance that it will reduce to 50 per cent. or less? In 
other words, isn’t it better to substitute some other.means of draft 
that will give us more than fair average results than to place our 
dependence on a means the efficiency of which will vary from 
the maximum to zero with a chance that it will utterly fail at a 
time when its need is most urgent? 

It is a safe statement that no battery commander in the service 
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will permit his horses even to go to a drill of but a few hours’ 
duration, unless, either by personal inspection or that of one of his 
lieutenants, he has assured himself that each horse is wearing a 
collar that has been fitted as accurately as it is possible for expert- 
enced men to do. But a point often lost sight of is this, that the 
great bulk of our field artillery will be composed of militia batteries. 
Not only will the enlisted men, noncommissioned and privates, of 
these batteries be inexperienced, but the officers will be found equally 
so. There will not be many regular officers present to instruct or 
assist these organizations, and those that are present will have all 
they can do attending to matters of discipline, subsistence, equip 
ment and organization, with very little time left for the fitting and 
adjustment of collars. To teach others to do so properly at such 
a time will not be practicable, because it must be learned by experi- 
ence, and our press will not allow us much time to gain experience 
in a mobilization camp, but will be crying for us to “hurl” the enemy 
back with the slightest delay, regardless. 

It is, therefore, imperative that we, above all other nations, should 
endeavor to supply ourselves with equipment that is as near fool- 
proof as human ingenuity can render it. We can count on losing 
great numbers of horses, if the meager reports from abroad can be 
relied on at all, so that it is our duty to do all that we can to keep 
this loss down as low as possible, at least to the point of not causing 
losses ourselves by intentionally clinging to equipment through 
sentiment or what not that we cannot but see will break down when 
put to the severe test of war conditions. 

Everyone in the army must know that our batteries are not going 
to be horsed with the highest type of draft animal. Boards of 
officers will not be able to pick and choose and discard at will. No 
one knows where our horses are coming from. We have no reserve 
of horses in sight as they had in the continental countries. The 
horses that we get will be dumped down and we shall be required 
to make the best of the lot, and some of them will be funny-looking 
draft animals. Some will not have the least semblance of a shoul- 
der, just a flat surface from head to flank, such as will defy the 
ingenuity of an expert to fit a collar to. We could not afford to 
purchase high-class animals, even if available, because the life of a 
horse in the theater of war averages less than twenty days. 

There are substitutes for the steel collar, which, for use in time 
of war, are more suitable. These are the breast strap or Dutch 
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collar and the humane collar, both of which have been under test at 
Fort Myer. The latter would seem to be the better adapted to our 
needs. Both have been found to be practicable. The humane collar 
has an advantage over the breast strap, in that it places the point 
of draft above the point of the shoulder, while the other bears on the 


point of the shoulder continually. There is a chance, though slight, 
that horses may choke down with the breast strap; with the humane 
collar such a chance is non-existent. Both are easily adjusted, 
simply by taking up or letting out a hole or two ina strap. They are 
as sanitary as the steel collar, permit of a free circulation of air 


and when broken can be repaired in the battery without having to 
be sent back to the manufacturer. They are as near fool-proof as 
can be and will give a higher average of efficiency in draft than the 


steel collar. 








LETTER TO THE EDITOR. 


The followiny letter vividly attracts attention to a very serious 
shortcoming which the Field Artillery shares with the other branches 
of the army—a lack of balance and a lack of sustained effort in 
carrying out a comprehensive system of training. By its fearlessness 








and frankness it should command the admiration even of those who 
do not agree with all the statements it contains. 














Tue Epiror, 





Fietp ARTILLEY JOURNAL. 


Dear Sir: 






Before the beginning of the approaching outdoor season | wish 
to lay before the Field Artillery certain thoughts which I have 






cherished for the past two years, relating to what I consider an 






unbalanced method, and lack of coordinated effort in the system of 
instruction of the Field Artillery. These views are respectfully 







submitted, merely as an opinion gleaned through close association 







with various batteries, and as an instructor in one of the classes at 
the School of Fire, Fort Sill, Oklahoma, and at the Camp of In 





struction, Tobyhanna, Pennsylvania. 
In considering the status of our Field Artillery at the present 







time, | am reminded of the story of the case of the “Robert . Lee.” 






Out on the Mississippi River there is a steamboat plying between 






Memphis and Natchez, known as the “Robert E. Lee.”” She has a 
whistle so large and a boiler so small that whenever they want to 






blow the whistle it is necessary to shut off the steam from the 





engine. 
With us in the Field Artillery the time was when we all were 
required to become experts in signalling with the Myer Code. This, 







if you remember, was paramount, and for that time everything else 
was left to wiggle along as best it could. Following the signal 







craze, we were required to concentrate all of our energy upon the 






subject of topography. Then came first aid, but it was soon for- 





gotten for the Russian ride and the flat saddle, and now as the 







wheel of time revolves, we find ourselves clutched in the throes of 
so-called speed and accuracy of fire. No one pretends to signal, there 





isn't the name of a good first-aid officer on the list, topography is 






nearly relegated to the dump heap and the Russian ride, like the 
192 
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“bunny hug’ and the “Boston dip,” having lived its day, has been 
obliterated from a conspicuous place in our characteristic one-ideaed 
rush for concentration on something new. 

That is to say, the big whistle is blowing, the steam is cut off 
from the engine, and the “Robert E. Lee” is serenely drifting down 
the stream. 

By way of illustration of our one-idea methods, it is a fact that 


recently while commanding a battery in the Philippine Department 


(and, you know over there they have a detailed progressive scheme 
of instruction each year), I took my battery out one day in advance 
of the “scheme” merely to “shake ‘um up a bit” on a short road 
march. Suddenly out of an angry-looking cloud of dust in the rear 
there loomed up a—well, a “feller that had some influence, to 
say the very least,” and he lit into me with all fours. 

“What,” said he, “in the name of all the blessed saints are you 
doing out here with your battery? This is the period for standing 
gun drill. Your battery is not yet supposed to know how to 
march.” 

Now, I had served with that battery myself for seven years, 
and before my time it had won honors marching and fighting 
Yet because one in authority had misinterpreted a “progressive 
scheme,” this efficient battery could not even march at that time 
of the year. Imagine the folly of any method that even through 
misinterpretation permits holding a battery down to first one detail 
of instruction and then another. Under such a method, it seems, 
we could go to war only at the end of the outdoor instruction season, 
for only at that time has the “scheme” been completed. As a matter 
of fact, every battery in the army should be ready at all times to 
take the field, and every officer should believe this and live accord 
ingly. Not to do so is simply a case of the big whistle and a short 
age of steam to blow it. 

Of all the cycles which do and have gripped us in the last fifteen 
years, the most important is, in my judgment, “‘speed ard accuracy.” 
But why go mad over it? Why should we admit that we are like 
the “Robert E. Lee’? Let us try to install a plant that is in pro 
portion. 

Tactics is just as important as speed; draft holds a place with 
tactics ; personnel, administration, battery manipulation in the field, 
sanitation, all must be considered with the many other details. which 
go to make for field artillery efficiency. These should all be done 
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together, and in the field. That is, these various necessary elements 


should and must be coordinated. To concentrate the energy of a 
battery upon any one of these subjects to the exclusion of the others 
is no less than absurd. A certain part of each day may properly be 
devoted to instruction in any one of the subjects, provided that it is 
understood in the end all are to be coordinated, and the battery is 
to act as an intelligent, living, efficient unit. 

No firing problem should be permitted until the organization has 
gone through a tactical situation, including all or as many as may be 
possible of the situations which may properly be expected in time 
of war. It is no reply to say that 1f you attempted a compliance 
with that idea you would never get through with target practice; 
because if you have to disregard the very important tactical work 
in order to get rid of the ammunition allowed for target practice, 
there are but two answers: Either you have too much ammunition, or 
else the time you are allowed for field work is too short | preter 
the latter, because there is no such thing as too much ammunition 
when it is properly handled. ‘To place a battery into a position, and 
then call one otficer after another, regardless of whether or not he 
belongs to that battery, to a tiring point so distant from his com 
mand that he has no personal upervision, and then let him “blag 
iwi) at same medicated target, ts ahsolute folly lt is making 
cheap shooting gallery out ot a d-ineh battery We must learn t 
Hine, Gt couboe, Tat the ralipe ty the place tw piel iy) hindamental 
Hetatls abel Hbot partibedpels that should he done on the blackboard 
woo th HWhehe han Pari l earnestly beblleve that ta alhees 
remtihan ae nlitta Hold be allowed ta shoot anywa Weal 
PEE GHETOETEY ba eerEEDY hat We helleves The alleen competent 
Vie He aerate pabatena 

hiarther, UP we allow Prat thee ta Ave tiiiiitee tao ai aiiieer te 
wel di tiie Hbet salve afleb a taboet of aelvatieiie Hi lantby Tae teen 
Hlesighated for Titi atl then let Titi shot delilberatel ‘tothe 
tate of iy vite ilyrs dhe tlhe) thee, We abe jilenitily teaching and 
iithorizing a tethod of fire whieh catiiot be tised in tite of wat 
Sot only so, but we are teaching a method that will stirely bring 
ilisaster to or own troops through exposing a position lt stich 
case as this, the officer should be stopped The fact shold be 
pointed out to him, that opposing infantry does not linger around 
in exposed positions for our convenience, and the officer should be 
told that he is not ready to perform the duties of a field artillery 
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he time of getting on a target, almost disregarded 


at the School of Fire, is really the most import 


Mohenlohe said that the principles of field artillery are finall 


summed up in the thrice-repeated word, “Hit,” but 
intended that the time factor 
inl 


surely hi 
be considered In my judgment 
ess 


or 
~ 


get off at least three salvos per minute duri1 
more than one while adjusting, that battery 
out of the theater of operations | am some 
lieve that when firing ammuniti 

accuracy in order of importance; that is, unl 


l 


m his tar tay on it witl peed, is well 


should not be allow to shoot at all Send him ba 
w him to shoot any othe 
unmunition, accomplishing nothing 
method of fire idmiutted|y V1 
if tield artillery in modern 
resourcetul otheer who tind 
ition ire it them (juli 
ro niinute, is the 
wre to Conbbe 


Phen 


meinen 
hack,” all 


Ivy at til) relitvate } 


| would be strongly tempted to drop bacl 


pening ire-for-effect ‘ purel 


1 wll lye tempted tr) do 
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miiser's eye on his ammunition, will shoot his guns, and at least 
make that noise so encouraging to a waning morale, rather than 
stand idly by with a pad figuring data, probabilities, and so forth, 
while good American blood is staining the ground of some unknown 
future battle held lle will have to shoot—-he knows that the only 


hield worth being behind in time of war is a well-directed and 


rapid Hrs lo pen and maimtain a sudden, well directed and 1 ipid 
He, LETTE Lab out of ten, 1 will be necessary for the batter com 
mane Heol having itl ther qualihtcations too be down ih 
til saddle hic bibiteidee it biieede 1h lihke Of Wal the men wt teil 
| i‘ Hidddd Thea itil uiberiig with them not a milk j 
Hheonid a bbteb Tobie, telephoning apes hich ave the reaull ! 
hal in| ml h eeeeeee i tik) ‘ ] hil ihisl yiht | digeds | ‘ Hibbbddaad hil 
' 7) i hii ‘ et obbbbabesd Hhabh bday bebeabadl tt | 
itt ft i+ sede daaal Gabe Beebe deed iif ily bithteed ibid ot | Tl 
sbeaeabead Tad seabed thigh ipo ; eal i wl 
Hehdb taf lileese Ohh Hititheee opillibbeb Tie tT ii] in 
f ity Philly piven peeoeebee ter utt ety whl thine Vitti hii eepeeney 


tHhroel oo teal liestel a elietard hieat site iresenptl teeeeeeete | hii 
fipat meron piel Pte breed, Wwe oar tietecleead tebe it i | 


ihe ¢ PHDPOTETNY 


Phe only reason that we tow call the officers away from their bat 
erties is to facilitate lisine for the battalion comunanecdes 
lutely wrong The battalion commander is there for no other 
purpose than to facthtate the business of getting the greatest eth 
crney from bis) command llis convemence should not be con 


dered, If we cannot get up some means whereby the battalion 
commander can identify targets to his distant batteries, and then 
vive his orders for them to shoot, we ought to have no battalion 
commanders, l.verybody knows it is a big plant to handle; but if it 
cannot be handled, it is time now to “bust it up’—not further cripple 
the guns 

\ly point is, that while speed and accuracy, that ts to say, the 
firing battery, are of vital importance, we should not because of 
them overlook tactics, supply, draft, administration and the many 
other equally important factors. We should have more battalion 
work, and then more, until some battalion becomes able to pull off 
a problem that works. Personally, | have never seen but three bat 
talion problems attempted. While none of them were by any means 


satisfactorily solved, the nearest one to a solution | have seen was 
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spoiled because two of the battery commanders said in the critique 
following the problem—by way of explanation of their bad firing 
that they were so confused by the firing of the other batteries thei 


work was interfered with. Now, what superhuman power, | peti 


tion, 1 yong to take care of these battet commandet in il 
Linnie when not nly thei upporting batter are hooting, but 
when thet OpPpoOsilg batteries are ranging upon th an We ha 
I inulate Wal It is not enough to say and permit ourselye | 
bel ( € al houigy al 

et that spl Hal tistituition, th hoal 1 a | | itl 
| | peed and ra Phe period of mostruchon ts | Heal 

1 | ul lel ts ha the Preld rhivlery mou 1th) rth rh 
| | | thi | | 1 bbicl bhi thal | . 4 Poddbuac 
hal mae we osueh ty Wh get lio Wither bral | 

tit bybheal HEE RHEE LEO PRUETT ETRE Phe bbb Phat 1} Tt 

rh bef | | | bith thab Paab Ptetyl Pebdyas 

Hipebed bel 
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(h) Any mark of brushing which ts not clearly due to 


shoeing 
1) Any indication of weak constitution 
(1) Very traight pasterns 
(kk) mall or uneven teet 
(1) Vice of any kind 
Mviddencs t tetulou vithel 
hyvitenes Pally operation im the teeth 
wt comdition 


With it wiles 


bel babeabadue 





German Anti-Aircraft Bombs. 
Reprinted through the Courtesy of the Publishers of Flight, London, England 


The Ehrhardt anti-aircraft shrapnel, manufactured by the Rhein 
ischen Metallwaren und Maschinenfabrik, Dusseldorf, only differs 
from the usual design of projectiles of this type, in that the fuse, 
the moment it ignites the powder in the axial vent communicating 
with the base-chamber charge, also ignites a delay fuse which leads 
direct to the grenade charge. 

First, the gases of the base charge drive the bullet filling and 
with it the grenade portion forwards. Then the latter detonates as 
soon as the delay fuse acts on the grenade charge. If the grenade 
portion strikes the aircraft beforehand, it will explode on contact 
While the bullets fly forward in a closed cone of from 12 degrees 
to 14 degrees the grenade portion hurls its fragments forward with 
enormous violence under a cone angle of 200 degrees and for a 
distance of about 200 to 300 meters in all directions—forwards, 
upwards, downwards, and sideways. With this shell one, there 
fore, commands a space of about 700 meters length and about 500 
meters width. An aircraft will thus not easily be able to escape if 
the range has been only approximately found. ‘This shall possesses, 
apart from its great effect, the advantage of easy observation, as both 
the shrapnel and grenade portions develop clearly visible clouds of 
smoke. A smoke trail is, therefore, not necessary, and the space 
thus saved may be used for increasing the charge of the shell 

The smoke shrapnel on exploding ejects the bullets and simul 
taneously breaks off the head, which is not, however, filled with an 
explosive, but with an incendiary charge, which, from the moment of 
explosion, leaves a trail of smoke that renders its path visible, and, 
should it hit the mark, ignites the gas of the airship, whilst the ob 
ject of the bullets is to put the crew hors de combat 

The balloon grenade is filled with an explosive charge, behind 
which is a base-chamber filled with an incendiary charge. ‘This is 
ignited by means of a fuse in such a manner that it begins to develop 


a trail of smoke 250 meters before the projectile reaches its intended 


point of explosion, and continues to do so until a distance of 250) 
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meters behind the point of explosion. If, in the meanwhile, the per 
cussion fuse has not exploded the grenade, the time fuse will hav» 
reached the charge through another passage and brings the grenade 
to detonation. If this takes place near the aircraft, the fragments 


will damage this more or less. 


i) 











/ 4 A hha Ss Ss 


ANTI AIRCRAFT ANTI-AIRCRAFT 
SHRAPNEL SMOKE SHRAPNEL CRENADE 


\ll three types have the advantage that they come to pieces in the 
air. There is thus little danger of causing damage to friendly troops, 


since the pieces are of small size and fall relatively slowly. 


Veterinary Notes on Naco Movement. 

Veterinarian Charles H. Jewell, 5th Field Artillery, has sub 
mitted some interesting veterinary notes bearing upon the recent 
movement of three batteries of the 5th Field Artillery from Fort 
Sill, Oklahoma, to Naco, Arizona. This is the first movement of 


heavy field artillery by rail in our service. 
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The shipment was made in three sections, each section consisting 
of the horses and materiel of one complete battery. Regular stock 
cars, 36 feet long, were used; and the horses were loaded as closely 
as possible, 19 or 20 horses being placed in each car. ‘The cars were 
bedded down with sand. Horses were not tied, but the halter head 
stalls were left on and the tie ropes either removed or tied up out 
of the way. Although the weather was cold, horse covers were not 
used en route, except by one battery, which ran into a storm whuil 
crossing the mountains of New Mexico. In this case the use oi 
horse covers was not satisfactory: the horses rubbed them off, got 
them under foot and thus caused some confusion. 

The trip of about 1,000 miles was made in the comparatively 
slow time of 72 hours. During this time the horses were unloaded 
twice for watering and feeding. At each unloading the horses were 
first watered, and then fed a full allowance of hay and one-half to 
two-thirds allowance of oats. Before being reloaded, they were 
given an opportunity to exercise in the yards. During the time the 
cars were empty, they were carefully examined and all necessary 
repairs were made and the floors were again bedded down with 
sand or cinders. The cinders were preferred to the sand, as they 
made a drier bed and kept the floors in better condition. 

The use of common stock cars, even in severe winter weather, 
resulted in no suffering from exposure because of the heat generated 
by the closely packed animals. Common stock cars are more quick!) 
loaded than any other type. In this movement, the average time 
to load the horses of a battery was 30 minutes. Unloading was 
accomplished more quickly. 

Weather conditions found at Naco upon arrival were as bad as 
could be imagined. [It rained in torrents for three days; and at might 
the thermometer registered close to zero. ‘There was no shelter for 
the animals; but all the batteries were supplied with blanket lined 
horse covers. 

The only sickness which developed consisted of one or two slight 
cases of colic and a few cases of scratches. As these horses had 
been accustomed for years to warm stables, their comparative free 
dom from sickness under the very unfavorable conditions at Naco 


can be attributed only to the high altitude and the use of the blanket 
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lined horse covers In order to prevent skin diseases such 


I 


scratches, mud fever and grease, no attempt was made to clean the 
legs, although the animals were compelled to stand in mud half 
to their knees for nearly a week. 

1] 


In view of the fact that the unit equipment for field artille: 


omits the horse cover, which is supposed to be used only in excep 





tional cases when so directed. the absolute cdepe ndence ot this com 
mand upon the horse cover even in such a southern latitude as Na 


vorthy of the serious attention of the War Department 


During this tour of duty at Naco one-half the allowance of 

ss 
consisted of alfalfa, the other half being prairie hay of poor qualit 
‘he horses ate the alfalfa greedily, gained steadily in flesh and suf 
fered no ill effects. In Dr. Jewell’s opinion, the prejudice agains 


l] 1 +] 


fa as a ration for army horses is not we founded, and 
tion should be modified so as to provide alfalfa for one-half of th 


wwance of hay whenever it can be obtained 


‘he horses were at first shod on all four feet, but so much troubl 
was experienced from severe kicks received while on the picket 
ines that the hind shoes were removed. As there were no hard road 
or cobblestones in the vicinity no ill-effects of removing the shoe 


developed. The advisability of removing the hind shoes wh 


horses are kept ona picket line should always be considered 


Field Letters of a German Field Artillery Office) 


hese letters written to the editor f “Artilleristische Monatshefte” ar 

# the point, professional—just the intimate details of his profess 
hich the ficer of Field Artillery is anxious to obtain and which are s 
»muitted wu ewspaper accounts of the war. For the translation we ar 


lebted t st Lieutenant Edmund L.. Gruber, 5th Field Artillery 


‘My first battle, with my battalion is behind me. At 

my battalion surprised with its fire the 6th French Cavalry Division, 
including cyclists, chasseurs and machine guns; our fire at 3,400 
meters drove the whole outfit into a mad flight; the road to 

was strewn with carriages, wagons, men and horses. Three ( ?) 
French horse batteries, completely masked and out of sight, opened 
with a heavy fire upon us. We never found them at all. Their 
adjustment was quick and very good—four salvos; shots fell in 


front of and behind us; but hardly hit anything. Our shields are 
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splendid ; the hostile fire just made a rattling noise on them even 
though my battalion was in the open and not behind any cover. The 
men behaved splendidly, just as at Gravelotte. And now comes 
the finish :—hostile fire from the flank and rear coming from the 
heavy guns of Fort , 1,000 meters. But this also was 
ineffective ; nevertheless, | was worried and in fear lest the battalion 
be annihiliated. ‘The shots were too high; some failed to burst. We 
suffered a slight loss in dead and wounded. Nevertheless, we had 
no time for fear; it was a case of fight. The French infantry also 
shot poorly ; up to the present time they run as if they were hunted. 
The methods of warfare are frightful; the inhabitants participated 
as in the wars of 1870. /’ae Victes. 

The Bavarians fight like lions; we are full of confidence. ‘The 
heat is frightful, sometimes there is scarcity of water. But we must 
win. Parole: No fear.” 

Artilleristische Monatshefte, August, 1914 


Avucust 30, 1914 

“After my seventh fight I find myself compelled to revise my 
opinion of the French Field Artillery. Up to date, it is the only 
branch that is doing anything at all in our theater of operations. 
In our first engagements we were opposed by horse batteries only ; 
but now in the big battles along the Meurthe and the Vezouse we 
are meeting the enemy’s main force—light batteries and above all, 
heavy batteries in fortified positions. They are very cleverly em 
placed, hard to find and direct a terrific fire at us. It is remarkable 
how quickly they find us, in spite of the masked positions which we 
almost always take. They must have very accurate range finders. 
They usually get a correct bracket with two to four salvos and right 
after that follow “rafales” with five or ten minute pauses. [ut the 
effect is then only like a hail storm. They shoot at greater ranges 
than we do—with light batteries mostly around 5,000 meters, very 
often also 6,000 meters and more. From information obtained from 
captured officers, their aeroplanes are giving them valuable service 
in reconnaissance. Also, in this hilly terrain they have registered 
and know every position. The inhabitants help to disclose our posi 


tions. A well-organized service of observation and reconnaissance 


is giving them great help. We have found their telephones in hollow 
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trees, woods and church towers. Men who have been left behind 
operate them. On the —— at their fire was directed by per 
sons in rear of our position; therefore, this rapidity in adjustment 
We almost stare our eyes out and cannot find them. The effect of 
the light gun projectiles is very small, unless a direct hit by chance 
is made ona gun. Their shrapnel does us very little harm; the effect 
of the percussion shell is very local—only a few meters. Thi 
Infantry in attacking over open ground suffer enormous losses 
They are too impetuous. At the Bavarians suffered heavy 
losses from artillery fire. The French Infantry holds back too much 
very seldom gets into the fight properly and turns back as soon as 
we fire upon them. ‘Their Infantry simply has not the “go ahead” 
that characterizes our Infantry. The heavy artillery also shoots 
well and at produced great effect against the artillery, 


, 


which again took a position in the open. Telephone, aiming circle 
and scissors observing telescope are indispensable. Except when 
necessary in a pursuit, it is foolish to take a position in the open 
\t Lagarde our light howitzers did splendid work: a French bat 
tery was completely knocked out by time shells in a very short time 
The French have a holy fear for our heavy howitzers. If these 
once get their target they finish it ina short time. At my bat 
talion attacked a rear guard battery from the flank with about a 
hundred shots and knocked it out so that all the ammunition wagons 
were left behind; a little later then at —— three guns of this bat 
tery were found in a field. Here in Lorraine, one sees standing 
everywhere on the battlefields large groups or trains of abandoned 
ammunition wagons filled with ammunition; these are immediately 
blown up. I husband my ammunition very carefully, but in spite of 
this | am compelled to open fire at 5,000 to 6,000 meters if I want to 
get in any firing at all. Nevertheless the effect is said to be very 
good, especially with percussion shell. Against large columns in 
retreat one can afford to expend ammunition at these ranges, the 
moral effect alone is great. At on the 18th, we fired at a 
range of 2,400 meters at heavy columns and skirmish lines and 
produced a remarkable effect ; one could practically see the yawning 
gaps produced by the shots. The incendiary effect of shell in vil 
lages is very good. We always shoot up the church towns first, 


because they are almost always occupied with machine guns. In 
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doing so we have sometimes burnt down our own German villages 
The effect of the 42-centimeter mortars at Manonvillers was simply 
terrible \fter 36 hours the fort was demolished, not a gun w 
able to continue fire Four hundred men surrendered, giving 
reason that the air was so full of poisonous gases that they becam: 
suffocated. One of my officers went up and said there were hol 
and craters there in which a whole battalion could easily be hiddet 
Well, we are going ahead smoothly. Reports of victories follow on 
another quickly, and as a result there 1s daily rejoicing among thi 
troops But on account of the fortifications it 1s not likely that we 
will make the same rapid progress as was made in belgium 

(Zod help us on to Paris!” 


] 


{rt lleristische Monatshefte. September, 1 


General Rohne's Contemporaneous Notes 


and of @g 
kdmund 


The Aeroplane for Artillery Reconnaissance 


Both the French and the Germans have used aeroplanes to recon 
noiter targets for the artillery, especially to reconnoiter batteries 
behind masks. The French aeronauts locate and designate the tar 
gets which they have found by dropping on such targets smoke 
bombs or projectiles which on impact produce smoke that on rising 
remains distinctly visible Chis ball of smoke is at once Spottt d 
the observing station, the deflection change is read and sent 
battery, which after a very short time is able to open fire apy 
mately correct for deflection 

We do not know whether air scouts are also used to sense shot 
for the purpose of obtaining adjustment as is described in Fret 
regulations \ccording to regulations, every regiment is supposed 
to be provided with an aeroplane for just such purposes. It 1s 
possible that the destruction of the Aeropark at Reims 
crimp into the arrangement. but it may also be possible that thei 
aeroplanes which under ordinary circumstances are near to the bat 
teries, were not noticed by our German batteries which 


had other important things to attract their attention. 
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Pictures of Captured French Guns. 


The pictures shown in Plates I and II of captured French guns 
not only confirm what we already knew of the matériel but also 
give a good representation of the effect of our projectiles. 

Plate | shows a 75-millimeter gun and carriage, standing on the 
hiring brake shoes. One of the lower shields is down, the other is 
hooked up. The shield shows three perforations made by our §$ 
bullets. 


\s seen from the position of the gunner, the gun appears tray 














PLATE I. 


ersed to the left for this reason a wide interval is visible between 
the edge of the shield and the right wheel. The height of the 
shield is 1.40 meters, that of the wheels is 1.35 meters. 

Plate I] shows the rear of a 75-millimeter gun tube, in which the 
breech and breech block have been blown off by one of their own 
projectiles. To one side, the range drum is seen with the range 
scale up to 5,500 meters. 


Plate II] shows in the foreground an unlimbered ammunition 


wagon. The wheel on the near side shows four spokes and a part 
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of the felloes completely shattered by a fragment. The near wall 


of the wagon body is perforated by numerous fragments. 


Range Table of the 75-Millimeter Gun, Model 97. 


\n original range table of the French 75-millimeter gun has come 
into my possession, which helps to fill many little gaps in our knowl- 
edge of this gun. 


The tables first give data concerning certain weights and measures. 











PLATE II. 


The tube has a length of 2.721 meters, therefore a little over 26 cali- 
bers and weighs 461 kilograms. ‘The original shrapnel used had a 
base bursting charge just as I have stated in my book on the 
“French Field Artillery.” The obus Robin—officially known as 
m/1907 m, was not adopted until later. The latter contains 290 
bullets and weighs 7.24 kilograms. The smoke producing matrix 
and bursting charge weigh 440 kilograms. The percussion shell 
weighs only 5.315 kilograms; its propelling powder charge weighs 
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only 665 grams, while the propelling powder charge for the shrapnel 
is (00 grams. but in spite of this, the initial velocity of the shell is 
o84 meter-seconds, as compared to 529 meter-seconds for the shrap 
nel. The bursting charge of the shell is a mixture of cresylite and 
melinite and weighs 825 kilograms. The maximum percussion range 
of the gun is 8,500 meters; the maximum time shrapnel range is 
6,800 meters, although the fuse cutter is so graduated as to permit 
a setting up to 6,300 meters only. Since the range drum is graduated 


up to 5,500 meters only, it evidently becomes necessary to use 














PLATE 


quadrant for ranges over this. But, strange to say, their regulations 


prescribe nothing concerning this. 

The carriage being on the level ground, the greatest elevation of 
the gun is +18 degrees, which corresponds to a range of 6,800 
meters. 

The following is an extract from their range table, in which the 
probable error has been doubled in order to give the 50 per cent. 
zone, commonly used in our tables, thus facilitating comparison: 
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500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
+,000 
4 
S 


Rwwe=—OS 


500 
000 
5,500 
6,000 
6,500 
7,000 
7,500 
8,000 
&, 500 


Tables [1 and IIl then tell how the proper height of burst ts 


regulated from the very beginning when firing at great altitudes 


The Range Table | is calculated for an altitude above sea level of 
150 meters when firing in altitudes greater than this, the normal 
corrector setting will give grazes or bursts that are too low; there 
fore to obtain higher bursts the time train of the fuse must be 
shortened 

Table [Lis based upon a fuse with graduations in seconds. ‘This no 
doubt has been discarded and ts therefore of no interest to us 

Table IIL shows by what amount the corrector must be changed 
when firing at great altitudes to obtain the proper height of burst 
For example, at an altitude of 500 meters above sea level, the cor 
rector should be raised 2% at 5.000 meters range; at altitude 1,000 
meters above sea level, the corrector should be raised 10 at a range 
of 5,000 meters. 7ables 11] and 111 not reprinted 

If the necessary change in the corrector exceeds 5, the number of 
mils im even multiples of 5 1s added to the angle of site and only the 
remainder is set off on the corrector scale of the fuse cutter lux 
ample: At an altitude of 2,500 meters above sea level, the correcto: 
for a range of 5,500 meters must be raised 17. Instead of doing 
this, 15 mils are added to the angle of site and the corrector 3 


raised by only 2 
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The use of the table is unnecessary if the following rule is remem 
bered. The product of twice the range by the altitude above sea 
level—both expressed in thousands of meters—will give the amount 
by which the corrector should be raised. Using the last example, 
we have 2 x 3.5 x 25—17, whereas, the table gives 16.8. For the 
German gun this rule would read: The product of the range by the 
altitude above sea level—expressed in thousands of meters—would 
give the number of divisions by which the angle of site is to be 
increased. In the light gun this corresponds to the change to be 
made on the regulator—but this is not true for the light howitzer, 
where one division of the regulator is 3/16 of a degree, or approxi 
mately 3 1/3 mils. 

\ fourth table gives the amount by which the range drum is to 
be changed when passing from shrapnel to shell fire. Up to 3,000 
meters the same range can be used for both projectiles. At ranges 
greater than this, the ranger when passing to shell fire, is to be 
increased by an amount equal to 1/10 of the excess over 3,000 
meters, rounded off to the nearest multiple of 25. For example: 
If the last shrapnel range used is 4,000, then in passing to shell fire, 
the range scale is set for 4,100. 

French Aero Arrows. 

French aeronauts have made use of a new style of projectile 

against our troops. The projectile is a long, cylindrical, steel arrow, 


about 12 centimeters in length, 8 millimeters in diameter, weighing 


20 grams, with a sharp point 1.5 centimeters in length. Longitudinal 


grooves, 8 centimeters in length, are cut in at the other end, the 
purpose of which is to prevent the arrow from tumbling in its 
Hight. ‘The wounds which they produce are usually very insig 
nificant, So far only one arrow, which struck a man in the temple, 


has produced a mortal wound 


Lhe following tribute to the memory of two distinguished artillery officers 
one a comrade and the other an honored and respected enemy, is an example 
of the deference with which soldiers have always regarded courage and adbility 
whether in friend or for /t wom startling contrast to the bitter hatred 
which is so characteriste of the writings of the non-combatant 


Licutenant General Stevunmet 


The Inspector (General of the 3d Foot Artillery Inspection, Lieu 


tenant General Steimmetz, was killed on September 15 in a fight at 
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Guignicourt, where he commanded a division. This is the first time 
that an officer of the Foot Artillery has led in battle a force composed 
of all arms. ° The deceased, in the many important posts which he 
held, rendered exceptional and distinguished service for his branch 
of the service. 

The son of a Protestant preacher, he was born on April 15, 1860, 
at Grunberg in the Grand Duchy of Hessen; in 1879 he left the 
cadet corps and was commissioned in the 3d Foot Artillery Regi 
ment. After attending the Ariegs Akademie (War College) he was 
detailed on the Great General Staff from April 1, 1890, to March 
31, 1891, on which duty he found opportunity to carry out more 
intensively his military studies. 

After serving for three years as instructor at the .\rtillery and 
Engineers’ School, and again serving a short tour of duty with 
troops, he was detailed on duty in the Ministry of War. From 190; 
to 1911 he was Commandant of the School of Fire for Foot Artillery, 
and in this capacity exercised a great influence in shaping and pre 
paring the Drill Regulations and also the Firing Regulations for 
Foot Artillery (1908). In 1911 he took command of the 2d Lrigade 
of Foot Artillery, and in November he became Inspector General 
of the 3d Foot Artillery Inspection, in which capacity he was 
promoted to Lieutenant General and recently took part in the sieges 
of Liége, Namur and Maubeuge, for which services he was decorated 
with the Iron Cross, Il Class. 
General Percin.' 


The French 


Through the numerous extracts from his writings which from 








time to time have appeared in this journal, the name of General 
Percin, who undoubtedly stands out today as the most distinguished 
artilleryman of modern times, is well known to the readers of the 
Artilleristische Monatshefte. lf, as is reported, the French Artil 
lery, which is far superior to any other branch of their army, has 
placed many difficulties in our way during this war, the credit for 
this is certainly due to General Percin. During the five years that 
he as inspector directed the firing and training of the Artillery, he 
was tireless in his efforts to impress upon his officers those funda 
mental principles on the use of Field Artillery which he had recog 
nized as correct. 


‘Eprror’s Note: The death of General Percin has not been corroborated 
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\ccording to French newspaper reports, there is no longer reason 
to doubt that he is dead. The first report was that he had been 
shot by mutinous troops who placed upon him the blame for the 
delay of an army of 200,000 under his command, in its march into 
Belgium. He, on the other hand, is said to have placed the blame 
on the deficiencies in equipment and supplies. A later report states 
that he was shot as the result of a sentence by a court-martial, the 
charge being that he held up for four days an order sent to him for 
transmission and delivery to the English Allied Army. 

Which of these two reports is correct is uncertain. Suffice it to 


say, that General Percin was not in great favor with the French 


administration, because he opposed the alliance with Russia. In 
addition, twelve years ago, in his capacity as bureau-chief to the 
Minister of War, General André, he incurred the hate of that part 
of the officers’ corps professing clerical and Bonapartistic sympa 
thies. His death has a symptomatic significance, for as in the war of 
1870-71, an attempt is again being made to find a traitor and a scape 
goat. 

Whatever our opinions may be of General Percin as a politician, 
his name will survive as one of the greatest pioneers in the develop- 
ment of modern field artillery. 

Artilleristische Monatshefte, October, 1914. 


ESS SS 
Arrangement of Spare Parts, Saddler’s Materials, Etc. 

Many methods of identifying and arranging the spare parts anil 
the various articles comprising the saddler’s materials of field bat 
teries have been devised; but many of them are more suitable for 
the store room or armory than for the field. Second Lieutenant 
Robert B. MacDonald, Battery C, Organized Militia of Virginia, has 
put into practice a system in which each article is fastened securely 
to a piece of strong cloth which may be rolled up and placed in the 
proper compartment or carriage whenever the battery is packed for 
the field. The articles are arranged in the exact order in which they 
appear in the handbook of the 3-inch matériel, the correct nomencla- 
ture is used, and the required number required to equip the battery 
fully is noted after the name. For convenience and for ease in 
making inventories, it would be hard to improve upon this system. 
For current use it is assumed that a sufficient supply of each article 


will be issued and dropped as expended. 
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Some of the saddler’s materials are shown in the following illus- 
tration; and the articles carried in the spare part pouch in the trail 
box of a 3-inch gun are illustrated on the opposite page. 
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Accidental Explosion of Shell. 

\n old style, point-fuzed common steel shell recently exploded 
in one of the caissons of Battery E, 6th Field Artillery, at Laredo, 
Texas, while the battery was moving at a trot over a macadam road 


The projectile alone exploded, the base of the shell and the 


propelling charge remaining intact in the cartridge case. The other 


ammunition in the caisson consisted of fourteen common shrapnel 


and nineteen common shell. This ammunition was badly twisted 








Hel Titerheen Hee eee TH Che Tethys tat 
ee piloel aeth iH} the bivete ob the eabeenh elveet wer 
ot, The ehtipe Promt toe oth, aie Peapiienite were Tlawia ten 
a siiel Teestteonn 

This ammunition tad been stbjected to an dttisttal atiouin 
handling and jolting during the past ten moths, Tt has been carried 
constantly at drill over all kinds of ground and upon two march 


of approximate ly four hundred miles Phe waterproof hoods wer 
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on all the rounds of shrapnel at the time of the accident. No injury 
or loss of life resulted. 
A general view of the caisson after the accident is shown on the 


receding page. 
Ss Ss 


Armored Cars and Motor Tractors. 


The subject of providing motor cars for various purposes has 


been under consideration by the Ordnance Department for many 


years. As far back as 1906 and 1907, tests were undertaken with a 


truck purchased by this department, to determine whether sufficient 
development had been attained in motor vehicles to make them suit 
able for battery and store wagons. At that time, however, these 
vehicles were not sufficiently perfected for this purpose. 

The subject was, however, being continually studied and in 1912 
steps were being taken to procure from France a Panhard motor 
tractor which was designed, it is understood, on suggestions made 
by Colonel Deport, and which apparently had given excellent satis 
faction in France. 

The main feature of this tractor was that it possessed a four- 
wheel drive and steer. Arrangements were finally made to have 
one of these tractors shipped to this country for demonstration 
purposes, as the company refused to sell it outright. Due to the out- 
break of the war, however, this tractor was never received. 

\t the same time, the development of motor trucks in this country 
was being watched and various manufacturers were asked to co- 
operate with a view to procuring satisfactory motor vehicles for war 
purposes. A four-wheel drive and steer truck has recently been 
purchased from the Jeffrey Company, to which will be fitted armor. 
and a revolving turret, and in which will be mounted machine guns. 
\nother car of the same type has been purchased for the same 
purpose. 

The Jeffrey truck is also satisfactory as a motor tractor and it 
is the intention to carry on competitive tests in order to procure a 
tractor suitable for hauling guns and ammunition vehicles for 
artillery. 

It is understood that motor tractors will soon be sent to the Field 
\rtilery Board at Fort Sill, Oklahoma, for test. 
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y leroplanes jor Our Field Artillery. 


It is understood that two aeroplanes will be sent to Fort Sill for 
test during the summer in connection with field artillery recon 


naissance and fire control. 


Fire Control From Aeroplanes. 


From contemporaneous notes it is learned that field artillery fire 
control by means of aeroplanes can be divided into three general 
classes. It is obtained by wireless telegraphy, by the aid of smok« 
bombs, and by visual signals. 

By means of wireless telegraphy one English officer performed 
the almost incredible feat of putting a battalion of field artillery 
successfully on nine different targets in about two hours. This was 
near Ypres. 

The German method is also very successful. When the aeroplane 
is directly over the target, the pilot drops a smoke bomb. The battery 
commander, who has been following the aeroplane with scissors 
instrument and self-contained-base range finder, takes a reading 
at the instant the bomb is dropped. He thus has all the necessary 
information to open searching fire. 

The French dependence upon visual signals has proved compara 
tively slow and unsuccessful. It is necessary for the aeroplane to 


return toward the battery far enough to make the signals distinguish 


Wl 


able. The signals are as follows: 








TARGFT 


q wa VON iy 


LEFT RIGHT 








Epritor’s Note: /t ts observed that the method here described as being 


German 1s practically the same one as is referred to in General Rohne 
notes as being a French method. 
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Contemporaneous German Advice on Artillery Training. 


The following quotation from the German Minister of War's letter of 
advice on the training of new German armies, dated September 26, 1914, 
appears to sum up in few words some of the more modern aspects of field 
artillery knowledge. 


The field artillery and the heavy artillery of an army nowadays 
fight almost exclusively in entrenched positions. Careful attention 
should be given to the instruction of the artillery in the tactics of 
entrenchment. The tactics of the search for the enemy’s artillery 
which is also nearly always in covered position—are a necessary 
part of that instruction. L[atteries in this war are often employed 


from isolated positions in order to take as much advantage as 
f 


possible of the shelter afforded by the natural features of the 
country. Nevertheless, fire control to keep the fire of the guns 
(both as regards rate and direction) at the best possible pitch must 
be maintained over all the artillery units. Otherwise, there would 
inevitably result an intolerable waste of ammunition. 

It is necessary, speaking generally, to attach the highest import 
ance to the economy of ammunition. Each shot fired uselessly is a 


crime. 
rHE AIR SERVICE, 


The role of the aeroplane in war has taken on an unexpected 
degree of importance. Their working should be carried on in very 
close connection not only with the general command but also with 
the artillery command. Every possible effort should be made on 
the maneuver grounds to train for a close cooperation and a 
reciprocal understanding between the aeroplane service, the general 
command, and the artillery. 

Aviators on reconnaissance should be provided with pistols and 
with hand grenades. Though these latter produce no appreciable 
result for the most part, nevertheless they have an important effect 
in creating alarm among the enemy, and should therefore be em 


ployed. 





NOTES REPRINTED FROM SCHOOL OF FIRE NOTES 
DETERMINATION OF THE BRACKET WITH 3-INCH GUN. 


|. In ranging with single rounds at zero height of burst at 200 
yard bracket may be obtained by bounds either of 400 yards, split, 
or by bounds of 200 yards. In the first case the correct bracket 
depends upon correct observations of three rounds, in the last 
case of two. Of all rounds sensed, regardless of range, 91.4 per 
cent. are correctly sensed. Thus brackets will be correctly de- 
termined, insofar as observation alone is concerned in (.914)*=76.4 
per cent. of the first cases, and in (.914)?=83.5 per cent. of the last 
cases. 

2. The bracket at 4000-4200 yards based on single rounds, is cor 
rect, due to dispersions in range, in only 82.8 per cent. of the cases 

3. Hence, it is possible in the long run to obtain correct 4000 
1200 yard brackets by observations of single rounds, considering 
both dispersions in range and erroneous observations, in .764 x 
&23=63.5 per cent. of the first cases and in .835 x .828—69.1 per 
cent. of the last cases. Or, the incorrect brackets to be expected are 
36.7 per cent. and 30.9 per cent. respectively. 

!. It is possible for dispersion to compensate for an incorrect 
observation. For example, the center of impact being beyond the 
target a round may fall short; if it is erroneously observed as 
bevond the errors are balanced and the result is correct. Consider 
ation of such cases is, however, omitted. 

5. General Rhone (Art. Mon., Oct., 1907) calculated that with a 
50-meter 50 per cent. zone at 4000 meters 37.45 per cent of all 200 
meter brackets based on single rounds should be incorrect due 
to dispersion in range and to erroneous observations, taking one 
ninth of all sensings as incorrect. 

(i. A bracket of 4000-4200 yards on sensings of two rounds at 
each range may be determined by the same systems of bounds 
Assuming that the erroneous sensing of a single round (as, for 
example, in the sensing of a bracketing salvo as both short or 
both beyond), will not affect the determination of the bracket 
assuming, in other words, that both rounds at one or all of the 
ranges must be erroneously sensed to produce an incorrect bracket 

-it is similarly computed that, due to erroneous observations and 


to dispersions in range, in bounds of 400 yards, split, the 200 yard 
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bracket will be wrong in 7.8 per cent. of the cases, by bounds of 
200 yards, in 7.1 per cent. Rhone computed about 14 per cent. 

i. The chance of obtaining an incorrect bracket of 4000-4200 
yards on account both of dispersions in range and of erroneous 


observations of all the rounds of one or more battery salvos is, by 
either methods of bounds, less than 1 per cent. Rhone computed 
2 per cent. 

8. The above data and the results computed for other brackets 
and ranges are tabulated below, giving the percentage of incorrect 
brackets to be expected at various ranges and by various bounds, 
based on observations of one, two and four rounds at each critical 
range, considering both dispersions in range and erroneous observa- 
tions. By critical range is meant the range of any round or group 
of rounds, the correct sensing of which is necessary to the determin- 
ation of the bracket. 

—_— oe 2000-2400 or 3000-3400 4000-4400 


ot 
yards 


2000-2 200 « 3000-3 200 4000-4 200 


3000-3 100 4000-4 100 


400 
400 oa 
400 8.4 4.2 55.7 21.9 
200 2 

200 48.5 


17.8 4 51.6 21.3 
100 2 43.7 17.2 4 


47.1 20.7 
* The figures in this line show the number of bursts considered as observed at each critical range. 
%. From the above analysis the following conclusions seem 

justified: 

(a) Ranging with a single piece should not be resorted to. 
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(b) Brackets based on the observation of a single round at eacl 
critical range are very uncertain. 

(c) Four hundred and 200-yard brackets based on the observa 
tion of two rounds at each critical range are very certain; 100 
yard brackets are very uncertain. 

(d) All brackets, not narrower than 100 yards, based on the 
observation of four rounds at each critical range are very certain 

(e) The uncertainty of the bracket decreases with the number of 
critical ranges—an argument for the range finder. 

(f) Good eyesight and training in observation are essential 


a of F. for F. A., December, IQI4 


COMMON ERRORS IN FIRING, 
Slowness. 
‘k of concentration. 
3. Lack of decision. 
|. Firing from wrong flank. 
5. Target not correctly and surely identified, usually through 
failure to use permanent or temporary point in landscape 
6. Forgetting to give range in command 
i. Parts of commands omitted. 
%. Commands in wrong sequence. 
9. Changing range in wrong sense. 
10. Attempting too narrow a bracket. 
11. Failing to take range finder range to nearest hundred for first 
salvo. 
12. Changing range finder range on no sensing 
13. Limits of bracket forgotten. 
Unnecessarily repeating salvos sensed for range. 
Sensing limit of a bracket on single round. 
Sensing short limit on high burst, effect short. 


Incorrect sensings for range. 


\ppropriately narrow bracket not attempted. 


19. Too narrow bracket attempted. 
20. Sensing of verifying salvo not awaited before firing 
effect. 
21. Attempting narrow bracket with single piece. 
22. Deflection changed in wrong sense. 
23. Failure to shift sheaf promptly. 
24. Immaterial corrections for direction. 
25. Front of target not covered. 


s 
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26. Sheaf too wide. 
27}. Part of sheaf off target. 
”s. Immatertal corrections for distribution. 





20. Failure to change angle of site for very high bursts at first 
salvo. 

30. Use of erroneous angle of site. 

31. Immaterial corrections for height of burst. ' 

32. Poor sensing of height of burst. 

33. Failure to raise corrector or angle of site after below graze 
bursts. 

34. Failure to raise corrector or angle of site on lost below. 

35. Failure to change angle of site on unexpectedly high or low 
bursts at first salvo. 

36. Slowness in attempting adjustment of all the elements. 

37. Using more guns than called for by importance or size of 
target. 

38 Failing to fire for effect, adjustment completed. 

49. Failure to observe during fire for effect. 

10. Failure to observe physical effect on target. 

11. Failing to eliminate plainly ineffective ranges. 

12. Timidity in making corrections. 

13. Using field glasses or other observing glass too long before 
burst may be expected 

14. Failure to use battery detail. 

15. Failure to study terrain during lulls in firing. 

16. Failure to study maps available. 

it. Inability to apply sensings. 

18. Failing to assign battery detail to duties. 

19. Failing to discover apparent errors in data furnished }) 
instrument sergeant. 

S. of F. for F. A., January, 1015 


rARGET POSITIONS AND TILEIR PROBABILITIES, WHEN RANGING W 
rHE 3-INCH FIELD GUN, 


Nore.—The following tables present the probability of occupation 
by the target of different twenty-five-yard zones, when the brackets 
given have been determined by observation of bursts (1) in the 
plane of site and (2) two mils above the plane of site. Computa 


tions were made by Capt. L. J. McNair, Fourth F. A., and are based 
on probability tables for the three-inch field gun computed from 


firings at the School of Fire. 
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Bracket, yard 














fe 100 200 400 

h 25 yd. zone 

for height of 

burst, mils 2000-2100 2000-2200 2000-2400 

Number of rounds, fired with same lata erved at ea t 

0 4 1 ) 4 1 2 4 1 2 t 

1875 1825 001 001 

1900 1850 006 002 001 

1925 1875 O18 002 0OO8 004 

1950 1900 046 016 001 021 005 010 002 

1975 1925 092 062 020 043 018 003 020 007 001 

000 1950 149 161 133 071 050 020 | .033 019 006 

025 1975 188 259 346 100 099 076 047 038 | .021 
2000 188 259 346 122 155 166 057 057 048 
2025 149 161 133 132 173 35 063 069 O71 
2050 092 062 020 132 173 35 065 075 O84 
2075 046 016 001 122 155 166 066 077 O89 
2100 O18 002 100 099 076 067 O78 090 
2125 006 071 050 020 067 078 090 
2150 001 043 018 003 067 078 090 
2175 021 005 067 078 090 
2200 008 066 077 O89 
2225 002 065 075 O84 
2250 001 063 069 071 

295 2275 057 057 048 

2350 2300 047 038 021 

2375 2325 . 033 019 006 

400 2350 020 007 001 

425 2375 010 002 

450 2400 004 

475 2425 001 

500 2450 

For bracket 674 840 958 850 954 994 930 982 998 

4000-4100 4000-4200 4000-4400 

3R75 3825 003 001 0OO1 

3900 3850 009 004 002 

3925 3R75 024 OO5 O11 001 005 

3950 3900 052 022 003 025 006 O11 002 

3975 3925 095 071 028 045 022 004 021 008 001 

4000 3950 142 160 144 071 054 022 033 020 006 

4025 3075 175 242 325 097 100 078 046 037 020 

4050 4000 175 242 325 118 145 164 O55 O55 044 

4075 4025 142 160 144 128 172 32 062 067 068 

4100 4050 095 071 028 128 172 232 065 075 084 

4125 4075 052 022 003 118 145 164 066 078 090 

4150 4100 024 005 097 100 078 066 079 093 

4175 4125 009 071 054 022 067 079 094 

4200 4150 003 045 022 004 067 079 094 

4225 4175 025 006 066 079 093 

$250 4200 011 001 066 078 090 

4275 4225 004 065 075 O84 

4300 4250 001 062 067 068 

4325 4275 055 055 044 

4350 4300 046 037 020 

4375 4325 033 020 006 

$400 4350 021 008 001 

$425 4375 O11 002 

4450 4400 J 005 

4475 4425 002 

4500 4450 001 


For bracket 634 804 938 828 94? 99? 920 980 998 
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USE OF THE BATTERY DETAIL IN THE RECONNAISSANCE AND OCCUPA- 


TION OF POSITION. 


The method of using the battery detail in the reconnaissance, se- 
lection, and occupation of a position must be sufficiently flexible to 
be adapted to varied conditions and circumstances. However, for 
training the detail a carefully planned “model method” can profit- 
ably be used, else a resulting lack of system or method will fail 
to accomplish satisfactory results. Such a “model method” is 
outlined below. 

Three blasts on the whistle is the signal for the detail to leave 
the column and to report, equipped, to the battery commander. If 
necessary, the chiefs of platoon repeat this signal. As the detail 
rides up to report, it is formed by the Instrument Sergeant, and 
then reported by him to the Battery Commander. When ready 
to proceed on the reconnaissance the Battery Staff has assumed 
the following formation from front to rear. 


Battery Commander. 
Orderly. 

Instrument Sergeant. 
Range Finder. 

Scout No. 1. 
Operator No. 2. 
First Sergeant. 


Scout No.2. 
Telephone corporal. & 
Operator No. 1. # 


If the Battery Commander desires to verify the detail he com- 
mands, “Call Off.” The detail calls off in the following order 
from rear to front: 

First Sergeant. 

Operator No. 1. 

Operator No. 2. 
Telephone Corporal. 
Scout No. 1. 

Scout No. 2. 

Range Finder. 
Instrument Sergeant. 
Orderly. 


In battalion work the agent reports to the battery commander 
before leaving park and remains with him until the battery is re- 
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ported in order when he is sent to report to the Battalion Com- 
mander. 

The instrument sergeant is responsible that the route is marked 
beyond a question of doubt. Should he be uncertain as to when 
this is to be done or on any point in connection therewith, he asks 
the Battery Commander for information. 

To mark the route the instrument sergeant calls “Marker” at 
the points where he desires the same placed, and members of the 
detail drop off at this command in the order: 


Operator No. 1. 
Operator No. 2. 
Telephone Corporal. 
Scout No. 1. 

Scout No. 2. 


Range Finder. 


This is the order in which these members of the detail call off 

The route is marked by the relay method, that is, Operator No. 1 
relays from battery to Operator No. 2; Operator No. 2 from 
Operator No. 1 to Telephone Corporal, and so on. 

[f available two or more caisson corporals can profitably be used 
as connecting files between the battery and the first marker, Operator 
No. 1. They thus act as ground scouts, by selecting the best road for 
the battery to pass over, and at the same time afford opportunity 
for Operator No. 1 to keep considerably closer to the detail. 

The instrument sergeant is always responsible that the detail, 
when together, rides at a collected and orderly gait and keeps a 
reasonable distance (at least 20 yards) behind the Battery Com 
mander. 

On approaching a position, the detail drops behind the Battery 
Commander, and the instrument sergeant is responsible for keep- 
ing the detail under cover whenever cover is available. Whenever 
necessary, the instrument sergeant will himself be the connecting 
link between the Battery Commander and the other members of 
the detail. He will not lose sight of the battery commander, nor 
will Scout No. 2 permit the remainder of the detail to lose sight of 
the instrument sergeant. Ordinarily it will be possible for the 
detail to halt together in rear of the crest while the battery com 
mander rides forward to make the reconnaissance. As a usual 
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thing, the battery commander, before he becomes exposed, will dis- 
mount. The orderly, who remains behind, is instructed to watch 
the Battery Commander and when the latter is about to dismount, 
he rides up to take the horse. In doing this he comes up on the 
right of the Battery Commander's horse, and without dismounting 
takes the reins as they are passed to him. ‘This method puts the 
off side of the Battery Commander's horse next to the orderly 
and leaves the near side free for quick and convenient mounting. 

On completing this reconnaissance the Battery Commander calls 
“Detail,” or signals by three blasts on the whistle. At this com- 
mand or signal the instrument sergeant, Scout No. 2 and the range 
finder dismount. Scout No. 2 passes the reins of his horse to the 
telephone corporal who rides up on his left. The range finder links 
his horse to Scout No. 2’s horse. The instrument sergeant links 
his horse to the range finder’s horse. 

These three men, having dismounted and turned over their horses 
to the telephone corporal, approach the selected Battery Com- 
mander’s position, being careful to do so at stifficient intervals, so 
that if discovered by an observing enemy they will present the 
appearance of Infantry rather than that of a battery staff. The 
Battery Commander then indicates to them: 


1. The situation or problem. 

2. The sector with the location of the enemy and friendly troops. 
3. The reference point and the target if known. 

i. The general location of the Battalion Commander’s station. 
5. The approximate position of the guns. 

6. The aiming point. 

?. Kind of communications. 

If the Battery Commander fails to give all of this, or any other 
necessary information, it is asked for. 

The Battery Commander then proceeds (mounted or dismounted ) 
to reconnoiter the gun position. In the mean time the instrument 
sergeant and the range finder set up their instruments, taking the 
maximum degree of cover which the position affords, and compute 
the data for the target or targets, or for prominent points within 
the sector. Scout No. 2 from a well concealed place observes the 
target, looks for other targets within the sector, and unless otherwise 
employed makes a panoramic sketch of the sector. 

The remainder of the detail, keeping under cover, follow the 
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the 


—, 


battery Commander in the following order to the vicinity ¢ 
gun position: 
Battery Commander. 


Orderly. 
Operator No. 1. Scout No. 1 
First Sergeant. Operator No. 2. 


Telephone Corporal with led 
horses. 


When the Battery Commander calls out “Gun Markers,’ Oper- 
ator No. 1 and Scout No. 1 dismount, turning over their horses to 
Operator No. 2, who for this purpose rides up on the right of Scout 
No. 1. 

The telephone corporal at once asks what kind of communication 
to establish, and where to take the led horses, whereupon he and 
Operator No. 2 dispose of the horses by taking them to the desig- 
nated place and linking them two and two, head to tail. These men 
then hurry back to establish the kind of communication ordered. 

The Battery Commander marks either the right or left gun with 
Scout No. 1 or Operator No. 1, and places the other one on the line. 
In order to aid the Executive Officer the man who marks the right or 
left gun, faces in the direction of fire with one arm extended in 
that direction, and the other extended in the direction of the line 
of guns. 

If not made known to them, Scout No. 1 and Operator No, 1 
will ask: 

1. Kind of communication. 

2. The aiming point. 

If necessary the battery commander, accompanied by the orderly 
and first sergeant, rides to reconnoiter a position for the limbers 
The Battery Commander informs the first sergeant: 

1. The aiming point. 

2. The position of the limbers. 

3. Gait for the battery to use in approaching the position. 

t. Any necessary instruction relative to the formation and 
manner in which the battery should approach and occupy the 
position. 

The first sergeant will ask for information covering any or all of 
these points if same is not made clear to him. He then reports back 
to the Executive Office with this information, and leads the battery 
up to the position. 
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As an example, to emphasize clearness and brevity, the Battery 
Commander says to the first sergeant: 

“Aiming peint; Signal Mountain; place the limbers behind that 
clump of woods; bring the battery up in double section column at 
a trot, halt at this point, dismount the drivers; approach the posi- 
tion from the left, go column right, then action left.” 

When the first sergeant has received his instructions the Lattery 
Commander rides to the vicinity of the Battery Commander’s sta- 
tion and turns over his horse to the orderly. The latter then goes 
to the position of the horses belonging to the detail and takes charge 
of them. 

When telephone or buzzer communication is used, the telephone 
corporal sees that Operator No. 2 runs out the wire by beginning 
either at the Battery Commander’s station, or the position of the 
battery, depending upon which is nearer to the place where he left 
the horses. Ordinarily the wire is run out so as to leave the reel 
with Operator No. 1 at the position of the battery. This permits 
the buzzer at the Battery Commander's station to be plugged in 
and gotten ready for operation, and affords the Executive Office 
latitude in placing his telephone without interfering with the instru- 
ment at the Battery Commander’s station. When command “close 
station” is given, the wire is reeled up by the operator who has 
the reel. The telephone corporal carries the Battery Commander's 
megaphone, and Operator No. 1 carries the one for the Executive 
Officer. 

With obvious modifications the gun position may be selected 
before the Battery Commander’s position, or both may be designated 
by the Battery Commander to the entire detail, before or during 
the reconnaissance. 

It must not be lost sight of that the whole detail should work 
together as a team. Each man has his particular part to play but 
must stand ready to assist, or take the place of, any man who falls 
out of the team. Every member of the detail should therefore be 
fully trained in all the duties of the other members. 

In general, and as a summary, duties are assigned as follows: 


Instrument Sergeant. 


1. In general charge of the instruments and equipment used by 


the detail. 
2. Forms and commands the detail. 
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3. Sees that the route is marked. 

!. Keeps detail under cover when approaching or in vicinity of 
position. 

5. Learns from the Battery Commander: 

(a) The situation or problem. 

(b) The sector, with the location of the enemy and friendly 
troops. 

(c) The reference point and the target if known. 

(d) The general location of the Battery Commander’s sta- 
tion. 

(e) Position of the guns. 

(f) The aiming point. 

(g) Kind of communications. 

(h) Other necessary information depending upon circum- 
stances. 

6. Sets up the Battery Commander’s telescope taking as much 
advantage of cover as the general location of the Battery Com 
mander’s station affords. 

7. Computes the firing data. 

8. During firing, keeps the firing record and renders the Battery 
Commander as much assistance as possible in observing the fire, 
and collecting, recording and transmitting data. 


Range Finder. 


1. Responsible for the condition and care of the range finding 
instrument. 

2. Acts as road marker. 

3. Operates the range finder and assists the instrument sergeant 


1] 


computing the firing data. 


Scout No. 2. 


1. Acts as road marker. 

2. Learns from the Battery Commander or instrument sergeant: 
(a) The situation or problem. 
(b) The sector, with the location of the enemy and friendly 

troops. 
(c) The target. 
3. Observes the sector, keeps target under observation reporting 
change, disappearance, reappearance, movement or destruction. 
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!. Draws panoramic sketch of sector and keeps such data as may 
be required by the instrument sergeant. 


Scout No. 1. 


1. Acts as road marker. 
2. Marks line of guns. 


3. Learns from battery Commander: 


(a) Direction of fire. 

(b) Aiming point. 

(c) If he is to make a flank gun. 
(d) Kind of communications. 


Telephone Corporal. 


|. Under general supervision of the instrument sergeant, he has 
charge of and is responsible for all the signal equipment of the 
battery. He makes such tests and repairs as he is authorized to 
make, and reports all trouble which he cannot remedy to the battery 
commander personally at the first opportunity. 

2. Acts as road marker. 

3. Asks Battery Commander where to place the horses of the 
detail and is responsible that they are secured in that place. 

t. Asks Battery Commander kind of communication to establish, 


and is responsible that same is established quickly and efficiently. 
5. Acts as operator at Battery Commander’s station on the bat- 


talion line. 

i. When verbal communications are used, he may be required t 
transmit or relay the commands of the Battery Commander to the 
battery. 

7. Reports to instrument sergeant or battery Commander— 
“Communication with Battalion Commander's station established ;” 
or “communication with battery established ;” when same has been 
established. He also reports any break occurring in the communi- 
cation with the battalion station or with the battery. 


Operator No. 2. 


1. Acts as road marker. 
2. Assists the telephone corporal in placing and linking the 


horses of the detail. 
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3. Under direction of the telephone corporal establishes the kind 
of communication ordered, and acts as operator at the battery 
Commander’s station. 


Operator No. 1. 


1. Acts as road marker. 
2. Marks line of guns. 
3. Learns from Battery Commander: 
(a) Direction of fire. 
(b) Aiming point. 
(c) If he is to mark a flank gun. 
(d) Kind of communication. 
1. Assists in establishing the kind of communication ordered, 
and acts as operator at the battery. 


5. Reports to Executive Officer—“Communication with Battery 
Commander’s station established ;’ when same has been established 
He also reports any break which occurs in the communication with 


the Battery Commander’s station. 
First Sergeant. 
Learns from the Battery Commander: 


(a) Aiming point. 
(b) Position of limbers. 


(c) Gait of battery to use in coming up to the position. 


(d) Battery Commander’s instruction relative to manner ot 
coming into the position. 


2. Leads the battery into the position selected. 


Orderly. 


1. Acts as horseholder for the Battery Commander. 


») 


2. Watches, or assists in holding all the horses belonging to detail. 


Agent. 


1. Acts as agent between the Battalion Commander and _ the 
Battery Commander. 
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EQUIPMENT CARRIED BY MEMBERS OF DETAIL. 


Sema-| Hand —aa Battery Note ee 
_ Field Tele- | phore [Reel and) Mega-| Com- | Com- | Book | Data oe 
Members Glasses phones! Kits | Spool of | phone | mander|mander) and | Book B wit 
Buzzer Tele- | Ruler | Pencil — 
| scope 


Orderly.. 

Instrument Ser- X 
geant. 

Range Finder 


Scout No. 2... 


X 
Scout No. 1. xX 
xX 


Telephone Corpor- 
al. 


Operator No. 2.. xX 


Operator No. 1.. xX 


ist Sergeant (Ought) 
to have) 

-e+ (Ought 

to have) 


Agent.. 


When for any reason the number of men in the detail is reduced, 
the duties may be distributed as follows: 


DISTRIBUTION OF DUTIES. 


F Instrument Range Scout Scout | Telephone | Operator Operator 
Members Retained Sergeant Finder No, 2 No. 1 Corporal No. 2 No. 1 


Instrument Sergeant 

Range Finder “ Same 
Scout No. 2 os Same Same Operator 
Scout No, 1...... 
Telephone Corporal. 

Operator No. 2 
Instrument Sergeant. . 

Range Finder Same 

Scout No. 2......... Same Same Same Operator Operator 
Scout No. 1.... No. 1 No. 2 
Telephone Corporal. 








Instrument Sergeant . Same Same 
Range Finder.... Same Same | Tel. Cpl. | Operator 
Scout No, 2.. — Operator, No.1 
a |), eee No. 2 


Instrument Sergeant. Same Same 
Scout No. 2........ Same Range | Operator 
Finder No. 1 
Bonet Fee. Sicccncces Tel. Cpl 
Operator 
No 2 


(School of Fire for Field Artillery. February, 1915.) 





EDITORIAL DEPARTMENT 


Our Deficiency in Field Artillery Troops. 


From the fall of Liége to the present day every report from the 
European war has forced home the fact that this is a field artillery 
war, and that, from a military view-point, we are living in a field 
artillery age. The experiences of these European campaigns are 
graphic proofs that the old-time faith in fortresses is a thing of the 
past, and that any force which relies upon a fortress as a point of 
support without sufficiently covering it with a mobile force con- 
demns itself to defeat and utimately to destruction or surrender 
These are days of mobile armies; and the victorious ones are well- 
supplied with field artillery. 

In the light of this knowledge, it is necessary for us to consider 
carefully our own lack of field artillery preparedness. Our defi- 
ciencies are easily ascertained, and are appalling. Such is our lack 
of field artillery that recenty one-half the horse artillery and one- 
half the heavy artillery of the entire United States Army was concen- 
trated at Naco, Arizona, as the result of a trifling incident of border 
warfare. 

The information contained in Major Edward P. O’Hern’s article 
in the present issue of the Fretp ARTILLERY JOURNAL is to a certain 
extent reassuring as far as matériel and ammunition is concerned. 
The project falls far short of what is required, but it is encouraging 
in that it is based upon a progressive foundation and is constantly 
being improved. But we should bear in mind that to appropriate 
money for guns and ammunition and to manufacture them and store 
them in arsenals is not to increase the field artillery strength of the 
nation. Batteries cannot be created by a stroke of the pen. No 
matter how powerful nor of how modern design they may be, field 
guns are no better than wooden dummies unless they are served by 
trained men, commanded by trained officers, and transported by 
either trained teams or efficient tractors. Without this trained per- 
sonnel and adequate transportation, artillery is a mill-stone about the 
neck of a commander. A gun mired in the road for lack of a good 
team and trained drivers is an obstruction, not an asset. <A battery 
badly located is a source of danger, not a protection. 
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In his annual report as chief of coast artillery for the year 1908, 
Major General Arthur Murray referred to the need of additional 
field artillery in the following words: 


In closing my last report upon the field artillery | wish to express 
my conviction that the interests of the national security demand 
an increase in the strength of that arm. ‘The wider and more 
important role now open to the field artillery, the admitted futility 
of looking to the militia for any material number of efficient bat- 
teries, the impracticability of forming efficient organizations from 
raw material after the outbreak of war, and the fact that the present 
strength of the field artillery is little more than half that required 
to furnish the proper quota for the mobile army as now organized, 
all these considerations show the imperative necessity for increasing 
the strength of this arm. 

The present Field Service Regulations prescribe the organization 
ef a division and the strength of the different arms composing it. 
(m the basis therein prescribed, which is that followed by other 
armies, our infantry and cavalry would provide three and a third 
divisions of infantry and one cavalry division and would call for 
six regiments of light and mountain artillery and one of horse, 
plus the artillery for the extra one-third division (calling for two- 
thirds of a regiment of artillery). From which it is seen that we are 
one and two-thirds regiments short of the allowance prescribed by 
Field Service Regulations for divisional artillery for the army’s 
present strength. But an even graver condition exists—the allow- 
ance above noted gives a proportion of about 3.35 guns per thousand 
bayonets, and it is evident that this amount should be entirely 
devoted to light, mountain, and horse artillery. 

Including heavy field artillery, but not including guns of position, 
the proportion of guns to infantry varies in France, Austria, Russia, 
I.ngland, Japan and Germany from about 4.5 to over 6. 

Moreover, it must be borne in mind that the militia is deficient in 
numbers, organization, and training of field artillery as compared 
with the other arms, and that there is no way of expanding the field 
artillery. This can only be done by adding guns to batteries, for 
there is no power to add a single battery; but this addition of bat 
teries is the only practicable way to increase the number of our guns, 
for our batteries already contain fully as many pieces as a captain 
can efficiently handle. War expansion with a rapid-fire battery must 
iake the form not of adding guns, but of adding caissons to the 
already existing guns. ’ 

It is evident that the only possible means of remedying this con- 
dition is an increase of the field artillery. Our army, though small, 
should be efficient. No army can now be efficient that is as badly 
deficient in its quota of field artillery as is ours. Each succeeding 
war shows more clearly than its predecessor the importance of this 
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arm; and every improvement in the gun, its ammunition, or method 
of fire, makes still more impossible hasty improvization of field 
artillery. 

The minimum allowable amount of field artillery for the army as 
at present constituted is shown by the following: 

For 3% divisions of infantry—Six and two-thirds regiments of field 
artillery, manning light and mountain guns (24 guns to the regiment) ; 31-3 
regiments of field artillery, manning howitzers and heavy guns (16 guns to 
the regiment). 


For 1 cavalry divison—One regiment of field artillery (horse); total, 11 
regiments of field artillery. 

This would give a proportion of about 4.42 guns to 1,000 bayonets 
and sabers, which is less than that of all other great powers, and 
would require an increase of five regiments. In other words, we 
have a little over half of the amount of field artillery that is abso 
lutely necessary for our small Regular Army. 


General Murray had devoted years to the study of artillery and to 
the consideration of artillery needs. Major General Leonard Wood, 
an officer without inherited prejudice in favor of any arm of the 
service, in a report submitted upon his retirement as Chief of Staff 
in April, 1914, stated that the immediate supply of the necessary 
field artillery troops, guns and ammunition constituted one of the four 
vital needs of the army. He recommended an immediate increase 
of the regular field artillery by twelve battalions. General Murray 
and General Wood are not alone in their opinion. Every discerning 
critic of our military establishment has commented upon our lack of 
field artillery. It is too self-evident a fact to be overlooked. 

The deficiency in field artillery and the urgent need of an increase 
in the light and horse artillery and the creation of an adequate heavy 


artillery are matters of great concern to every officer of the Field 
Artillery, both in the Regular Army and in the Organized Militia 


To what extent our officers have formulated and recorded their ideas 
it is impossible to determine; but it would be well if every officer 
were to consider that at any time he may be called upon to express 
an opinion on these vital matters, and that this opinion may, without 
his knowledge, have far-reaching effects. Certain definite recom 
mendations for a reorganization of the field artillery have recently 
been made which we hope to include in some suitable form in the 
next issue of the Fretp ARTILLERY JOURNAL, 
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The Single List for Promotion, 


bro the point at view af military eMeteney, the need at ay 
inwnediate and substantial inerease in held artillery thiipis | a) 
Henerally Peeeuwenl eli tit ae a tatter val pieoel jwitiey il shila 
Hpipreat that the cetliweh Ten Weh ah Te Pease be al eherihaeinn 
Phe Peaent Hee Hi the Fact that ea petieney aiid tat efeteny een 
ev dbabity tee dae tie jive ie faethe TH a@tiy ehibettebathan 
Proper OfatbeatiOn Fee ore (HT tay Forbes 

With the qttestion of es pecdieney fi eontection with publ 
ent atl lepislative aetion alot Droad general Tittes we are tot for 
the moment concerned; but with the question of expedieney tran 
lated) tite terms of the promotion of offteers we believe that ever 
officer of field artillery should at this tite be most vitally con 
cerned 

The Report on the Organisation of the Land Forces of th 
(nited States, published in 112, is the only tangible expression of a 
military policy which exists today, and the only plan for the reor 
yanization of our forces which bears the approval of the Wat 
Department. [nits underlying principles and its general application 
of those principles it is so admirable and so worthy of support that 
it is considered most unfortunate that it should contain a provision 
designed to equalize the promotion of officers which is admittedly a 
compromise, which is based upon expediency, which strikes at the 
root of efficiency, and which recognizes amongst our officers the 
existence of partisanship and selfishness. 

If the service at large desires the equalization of promotion in 
time of peace by the creation of a single list, or by resort to any 
other expedient which will produce this result and at the same time 
safeguard the efficiency of the Army, the Field Artillery should be 
the first arm cheerfully to lend its support to such a plan. For it 
is war and not peace which radically influences promotion; and if 


a single list were to be created, in war the Field Artillery would reap 


much rapid promotion by the sacrifice of officers of another arm. 
It is indeed strange that the Infantry, which is necessarily exposed 
to the greatest battle losses, should be willing to share with other 
arms the dearly bought promotion which must in war inevitably 
come to the survivor. 

But whatever may be the effect of the single list upon equalizing 
promotion in the three arms, we believe that it would strike so deeply 
at the roots of efficiency as eventually to inflict great harm upon 
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thie ervice (hur men are entitled toa the leadet Hipp Ob trai 
athvees Phe lack of such leadership tas greatly proloiged evel 
War \ have ever w edd i Wipwisstlils tod bbb die ith Tee 
eeillery COMA @ Peetent ob Tifabtry ab ea Wey a 
emeiently a i} he Had heen tained ta evel eoniiand Pheawe 
His PRperiehee allel elleathan Wie Haye teen, He weld ta 
re apparent ta the alter it Hen Heter The ebb that 
he wee vlealiie with ew prrestatenn Wiel welling (raliBe Weeapien 
1h) jernee ihhiia Wweittlt leaedl tua ta iy eeieney eal hi Wake tet eal 
OMicteney Tat Tithinane Tie Hil the oiteonme of batth wistild tye TLL 
i jeopards Chir distrust of the sitwle list for promotion conn 
Hot somiueh froma feeling of reltetanee to be commatded by officer 
of other arms as from a convietion that any officer, thorough 
trained in the mechanism of an arm in time of peace, should by 
privileged to command a unit of that arm in time of war, and should 
not be placed in a position where his inexperience with another 
arm might result in blunders which might neutralize its efficiency 
We should not be misled by approaching the problem in a spirit 
of subjective selfishness. Whether it will benefit us as field artillery 
men or as individuals is not important. No reorganization can b 
effected without producing temporary inequalities in promotion 
War is the great leveler; and in war temporary inequalities caused by 
legislation will be swept away. If any given reorganization is 


designed to produce an efficient, well-balanced military force for the 


defense of the nation, it should be put into effect regardless of the 
fortunes of any individual or of any arm. 

We believe that this plan, like every other provision for military 
reorganization, should be considered not upon a peace basis but upon 
a basis determined by war conditions as nearly as those conditions 
may be ascertained or foretold. Under war conditions we believe 
that the single list will not equalize promotions, and will not make 
military rewards follow military sacrifices. We believe that, in both 
war and peace, it will reduce the efficiency of every arm of the 
service. 


Coast Artillery Corps and Heavy Field Artillery Matériel. 


Each arm of the service was created in order that it might perform 
some primary function, the need of which is vital to the defense of 
the nation and which cannot be equally well performed by any other 
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arm. In grave emergencies, or when there is no opportunity for 
the performance of this primary function, any portion of the Army 
may be assigned temporarily to any other duty which it is capable 


of performing. 

In order to carry out this idea of necessary specialization, the 
Field Artillery and the Coast Artillery were made separate arms by 
the Act of January 25, 1907. By this act the Coast Artillery was 
“charged with the care and use of the fixed and movable elements 
of land and coast fortifications, including the submarine mines and 
torpedo defenses.” By the same act the Field Artillery is designated 
as “the artillery which accompanies an army in the field and includes 
light artillery, horse artillery, siege artillery, and mountain artillery.” 
From the wording of the law, there would appear to be no doubt 
as to the primary service which these two arms are intended to 
render to the country. 

Due, however, to the alarming shortage of field artillery troops 
at the time when the Mexican situation first became critical, it was 
deemed expedient by competent authority to issue to certain coast 
artillery troops a limited number of batteries of what was formerly 
known in our service as “siege artillery.” This consisted of 5-inch 
and 7-inch “siege” matériel. 

But this assignment of coast artillery troops to what is manifestly 
a secondary service must be recognized only as a temporary expe- 
dient forced upon the War Department by the lack of the necessary 
field artillery personnel. The legality of this procedure is covered 
by the following provision of the Army Reorganization Act of 
February 2, 1901, which has never been specifically repealed : 

Section. 4. Provided, That this shall not be construed to limit 
the authority of the Secretary of War to order coast artillery to 
any duty which the public service demands, or to prevent the use 
of machine or other guns by any other arm of the service under 
the direction of the Secretary of War. 

This use of the Coast Artillery is comparable to the service which 
it has performed in the past as extemporized infantry. In the same 
manner it is conceivable that infantry or engineer troops might in an 
emergency be assigned to perform such artillery duties as they could 
temporarily be able to adapt themselves to. Versatility and ability 
to do unfamiliar work at a critical time has always been an attribute 
of the American soldier. 
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But recently there have been noted indications of a desire to con 
sider the field artillery and infantry duties which the Coast Artillery 
might in exceptional cases be called upon to perform not as secondary 
service incident to an emergency but rather as sub-divisions of their 
primary service. Matériel designed primarily as heavy field artillery, 
guns and howitzers of the latest design, have been issued to the Coast 
Artillery. This matériel is not in any sense of the word “siege 


artillery,” nor is it “position artillery.” It bears no relation to the 
large caliber guns and howitzers which the present European war 
have brought into prominence. It is heavy field artillery, designed 
to “accompany an army in the field” and capable of great mobility 
when properly manned and horsed. Its manufacture and issue were 
amply justified and greatly needed ; but if it is to be employed at its 


maximum efficiency, field artillery troops should be provided for 


its service. The fundamental difference between field and coast 
artillery service was recognized in the Act of January 25, 1907; the 
separation of the two arms has increased the efficiency of both; and 
nothing has occurred to indicate that recent developments have 
in any way changed the situation. 

This position does not rest upon selfishness nor upon partisanship. 
It is taken because of a sincere conviction that the military needs of 
the nation can best be provided for by a logical assignment of tasks 
to the various arms of the service, and that for this reason the 
excellent work which the Coast Artillery are doing in their own field 
should not be neutralized by directing a portion of their efforts 
toward the work of any other arm except as a temporary expedient 
resorted to in an emergency. Maximum efficiency cannot be sepa- 


rated from primary service. 


**The Problem of Our Coast Defense. ” 


The publication in the February number of the North American 
Review of an article by 1st Lieutenant Marcellus H. Thompson, 
Coast Artillery Corps, entitled, “The Problem of Our Coast De- 
fense,”’ is significant of an awakened public interest in the many 
sided question of national defense. 

Lieutenant Thompson has presented but one phase of the question. 
He has made a very creditable special plea for the needs of his own 
corps, and has made clear many technical points in connection with 
the rivalry between ships and forts upon which the general public 
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and many officers of other arms were undoubtedly not well informed. 

Although nothing can be said to dispute the accuracy of Lieu- 
tenant Thompson’s statements, we cannot refrain from suggesting 
that he leaves his readers with a conviction that if an adequate 
harbor defense be provided the country will be secure. He neces- 
sarily gives the Navy its proper share in coast defense, but he seems 
gracefully to pass over the fact that our so-called coast defenses are 
but harbor defenses, and that the coast cannot be fully guarded ex- 
cept by efficient cooperation between the Navy and the coast artillery, 
supported by an adequate mobile force. A great estate is not safe 
simply because the lodge gates and the front door are locked. ‘The 
thieves may not decide to come in that way. 

The true significance of harbor defenses is admirably brought 
out by Colonel Robert Foster, R. E., in his book entitled “The Prin- 
ciples of Imperial Defense,” to which reference is made in the 
book reviews in this issue of the Frenp ARTILLERY JOURNAL; but 
probably no recent expression of opinion on this subject has created 
so much interest or has been received as so convincingly authort- 
tative as Major General John P. Story’s recent letter to the editor 
of the Army and Navy Register. As ex-Chief of Artillery and a 
recognized expert or coast defense, General Story is prepared to 
speak with authority. His presentation of the case is admirable, and 
his arguments unanswerable. He points out beyond the peraventure 
of a doubt that the most elaborate coast defenses are useless expendi- 
tures of public funds unless provisions are also made to cover them 
from attacks in rear by an adequate mobile force. 

The text of his letter is as follows: 


COAST DEFENSE. 
[To the Editor. ] 


Los ANGELEs, CAL., Jan. 22, 1915. 


Sir: In the discussion of military preparedness in the United 
States an exaggerated importance has been attached to the fact 
that the latest naval high-powered guns are superior in fire to the 
standard 12-inch rifle in our coast defenses. The principal elements 
of coast defense against direct naval attack are gunfire, motar 
fire, anchored mines, floating mines, torpedo boats, and submarines. 
The efficiency of the four elements last named are not specially 
affected by any superiority in naval gunfire. I omit air crafts from 
consideration, as their military value has not yet been determined. 
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I: is safe to say the hostile vessel beyond the range of land guns is 
not immune from destruction by other elements of coast defense. 

At Port Arthur, after sinking of a Japanese war vessel by a 
floating mine, the Japanese fleet hid itself in a concealed base and 
did not again menace that port. Japan then established a rule of 
naval conduct which still holds, and no fleet will in the future, 
however powerful its armament may be, undertake a close blockade 
near coast defenses properly equipped. 

In sea fortification, as a rule, the best guns are inferior to the best 
guns which may attack them, but this fact does not, to my mind, 
press for the immediate discard of inferior guns. There are too 
many other elements which neutralize the advantages of superior 
gunfire. 

The standard gun in German seacoast defense is the 11-inch rifle. 
This gun is far outclassed by the best English naval ordnance; 
yet there is no suggestion that English war vessels shall bombard 
German forts at ranges beyond the limit of German gunfire. In 
this instance the superiority of English naval fire does not dominate 
the German sea fortifications. 

With the exception of Los Angeles, there is no fortified harbor 
in the United States where I have not studied on the ground the 
means ‘of coast defense. They all have a common weakness. A safe 
landing attack may be made by the enemy beyond the range of the 
permanent guns. 

If in time of war our Navy should fail us and the enemy wish 
to capture one of our forts, it would take the path of least resistance, 
and this path will, in my judgment, be by making a land attack. 
Possibly not a hostile shot would be fired from our seacoast guns. 

The crux of military preparadness in the United States is, first, 
naval defense and, that failing us, protection against landing attack. 

Ss P. Story, 
Major General, U.S. A., Retired. 


The Demand for the Breast Collar. 


There appears to be a sudden and almost unanimous desire on the 
part of the Field Artillery, both regular and militia, for the substitu- 
tion of some device more suited for active service in the field than 
the present steel artillery collar. After twenty-two years of trial, 
the steel collar is at last found to be adapted most excellently to 


the requirements of well-instructed batteries in garrison, but abso- 


lutely unfitted for field use. The reasons leading to this conclusion 
as they appear to two experienced officers are well set forth in this 
issue of the Fietp ARTILLERY JOURNAL. These articles are all the 
more interesting because one of the writers has recently had excep- 
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tional opportunities of working with fourteen militia batteries in 
time of peace, and the other has recently had even more exceptional 
opportunities of seeing the horses of regular French batteries after 
their gruelling ordeal during the battle of the Marne. That they 
should both have independently and almost simultaneously come 
to the same conclusion in regard to the immediate necessity of look- 
ing at our harness exclusively from a war-service point of view is 
at least significant. 

The collar used on artillery harness during the Civil War was 
made of stuffed russet leather. It was furnished in two sizes, 17- 
inch and 20-inch, and was stuffed with uncut straw. The hames 
were made of iron and painted black. There were two double joint 
loops for the trace tugs, which were attached to the hame branches 
by means of bolts passing through a stud forged on the branch. 
This collar was used until about 1890. In 1887, Major Edward B. 
Williston, 3rd Artillery (now Brigadier General, retired), after a 
test of various parts of the artillery harness which had been carried 
on for five or six years, reported on the collar as follows: 


The regulation collar is very objectionable. It fastens by means 
of straps-at the top, just the place where it should be firm, conse- 


quently it is not always properly closed. The straps stretch and the 
holes tor the buckle tongues become enlarged. Frequently the collar 
is not properly closed because circumstances prevent or the horse 
objects. Even under favorable circumstances, it is hard work for 
a short man to buckle the strap of the collar properly and if the 
horse is galled and restive or the harnessing is done at night, it is 
almost impossible to do so. 


It does not seem to be necessary or desirable to have the hames 
separate from the collar. 

It is believed that the best collar for artillery service is one hinged 
firmly at the top and fastening at the bottom with a spring catch, 
the hames to be permanently attached thereto. 


Major Williston then described a collar made according to his 
recommendation which had been in use in two light batteries since 
Iss8i. The collar hoods were made large enough to cover the hinge 
and protect the back of the neck. The collar was made of padded 
leather and was so arranged that the hames were permanently 
attached to it. This collar was adopted for the service; and the 
Chief of Ordnance, in his report for 1889, stated that it was a great 
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improvement over the Civil War collar, but intimated that it could 
be improved and lessened in weight by use of the steel collar. 

Steel collars were issued in 1893 upon the recommendation of 
held artillery officers. Apparently they gave most excellent results 
under peace conditions, when their adjustment was made the subject 
of careful study and constant supervision on the part of officers. 
This clouded the issue and prevented officers from realizing that 
any part of our equipment which is satisfactory under peace con- 
ditions only should be at once either eliminated or modified. Troops 
of the line and their equipment should be subjected to but one test 
that of readiness for war and war conditions. 

\bout 1910 or 1911 sets of harness were procured from European 
countries in order to note the methods there employed. The French 
harness, embodying a leather breast strap instead of a collar, was 
favorably considered by many field artillery officers because of the 
lighter weight and the easier adjustment, notwithstanding the ad- 
mitted loss of draft efficiency of about 10 per cent. A modified 
form of French harness was designed and manufactured by the 
Ordnance Department and issued to a battery of the 3rd Artillery 
and of the 6th Artillery. Reports on this harness were received 
in February, 1914. As indicated in Lieutenant Honeycutt’s article 
in this issue, the reports were generally favorable to the adoption 
of the breast collar, after certain modifications had been made. The 
principal modification desired was in the method of sewing the 
breast strap and the addition of a pad to be placed on the horse’s 
neck to carry the weight of the pole. After these modifications had 
been incorporated, the harness was again issued for further test, 
which is still being carried on. 

\lthough this test is as yet incomplete, it is almost certain to 
result in the elimination of the steel collar. Whether the breast 
collar or the so-called “humane” collar is adopted in its place is a 
matter for appropriate action on the part of the Ordnance Depart- 
ment and the Field Artillery Board. The chief point to be con- 


sidered is that we are at last beginning to look upon our training 


and our equipment from the view of field service under war condi 


tions. That it took twenty-two years after the close of the Civil War 
to discover the disadvantages of the old leather collar, and twenty- 
two additional years to discover that fire department conditions 
favoring the use of steel collars on horses in uniform condition 
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were not field artillery war conditions is a reflection not upon indi- 
viduals but upon a system which looked upon routine life in the 
Regular Army as an end in itself rather than as a preparation for 
war. 


The Field Artillery and the Army Service Schools. 


In the January-March number of the Fietp ARTILLERY JOURNAL 
for 1913, Major Harry G. Bishop, 5th Field Artillery, called atten- 
tion to the great opportunities for professional advancement and 
study which the Army Service Schools at Fort Leavenworth, Kansas, 
hold out to the field artillery officer. It is believed that attention 
should again be directed to these opportunities and advantages in 
order that we may not permit ourselves to become so absorbed in 
the congenial duties of our own arm as to be oblivious to the fact 
that artillery technique will be valuable in direct proportion to the 
tactical technique which directs and controls it. 

Although as officers of field artillery we are always ready to 
assert that nothing in the whole range of military activity is so 
fascinating as field artillery work, and that the command of an 
efficient field battery is an assignment well-fitted to delight a soldier’s 
heart, we must realize that, if we are never to get outside of and 
beyond our own shop, we are in great danger of becoming narrow- 
minded. No field artillery commander can afford to put himself in 
the position of being on the field of battle informed only as to the 
inner workings of his own arm, and unable to appreciate the methods 
of thought and the line of action of those who gave him his orders. 
His delight may be in his battery or his battalion; but his pride 
should forbid that he be a mere pawn. The mastering of his own 
arm should only whet his desire to learn the technique of the others, 
so that at some future time he may be able to command efficiently 
a force of all arms. 

It is not generally well known to what a gratifying extent our 
field artillery representatives at the service schools have been suc- 
cessful in the keen competition which has always existed at Fort 
Leavenworth. Every field artillery officer who entered the School 
of the Line from 1907 to 1913, inclusive, graduated, a record pos- 
sessed by no other arm of the service. Twenty per cent. of the 
field artillery were honor graduates, and 75 per cent. of our repre- 
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sentatives were designated for the Staff Class. These percentages 


are higher than those of any other arm. It is only in the propor- 


tionate number of officers attending the service schools that we are 
deficient; and this is a deficiency which it is hoped an aroused 
interest in the tactical handling of our own and other arms may 
soon remedy. 


Joint Field Artillery Camps, 1915. 


In continuation of the policy adopted in 1913 and 1914, the War 
Department is making timely preparations for the establishment of 
joint field artillery camps at Tobyhanna, Pennsylvania; Fort Riley, 
Kansas; Fort Sill, Oklahoma; Anniston, Alabama; Sparta, Wis- 
consin, and Sisson, California. At each of these camps there will be 
a school for officers and noncommissioned officers of the Field 
Artillery of the Organized Militia from June 1 to June 15. At 
the conclusion of the school, the various militia batteries will be 
given the privilege of attending the camp nearest their home stations, 
bringing with them only the personnel and the individual equip- 
ments. The regular batteries will furnish the field artillery matériel, 
horses and camp equipage. 

This method of instructing militia batteries affords the maximum 
instruction with a minimum of expense. The geographical distri- 
bution of the camps makes it possible for each one of the sixty-five 
militia batteries to take advantage of this opportunity for intensive 
training. The advantages to be gained from the camps by the Field 
Artillery of the Organized Militia are obvious; and it is incumbent 
upon every militia officer who is designated to attend the school or 
to accompany his battery to one of the camps to prepare himself 
carefully for this duty and to be prepared to make the most of his 
opportunities. 

Although the duties and obligations of militia officers are very 
plain and are generally well-appreciated, it is believed that some 
regular officers may not be fully aware of their opportunities in con- 
necfion with these joint camps. We are not very far removed from 
the years when the Regular Army was a thing apart. In those 
years many Regular Army officers dropped easily and deeply into 
a groove resulting from the constant repetition of garrison duties. 
To some extent the legacy of those years is still with us; but if 
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we are to be worthy of our commissions we must completely divorce 


ourselves from any idea of separateness and self-sufficiency. | We 


must realize that the Regular Army is but one component part of the 
military strength of the nation. 

Nearly every intelligent critic of our militia organization has 
reached the conclusion that the system is fundamentally wrong, and 
that if it is to be corrected it must be entirely recast and made to 
depend upon the broad constitutional authority to “raise and support 
armies,” and must not be left in the hands of forty-eight separate 
State governments. But until this change is made by appropriate 
legislative action, it is the duty of every officer of the Regular Army 
to do his share towards minimizing the weaknesses of the existing 
system and lessening the difficulties of the officer of Organized 
Militia. Field artillery officers who are assigned to duty at joint 
camps should consider themselves as privileged to play a very 
important part in the development of the latent military resources 
of the country. After having perfected their own professional 
training and made their batteries or battalions ready for active 
service, field artillery officers have more important duty than 
doing everything in their power to instruct, to advise and to encour- 
age their fellow workers who are faced with the almost unsolvable 
problem of filling their appointed places in the civil community and 
at the same time working toward the recruitment, administration, 
financial support and instruction of military organizations. It is a 
reflection upon the good sense of the nation that any body of men 
should be required to strive towards such an impossible ideal; but 
we should remember that in the very hopelessness of the task there 
lies another duty and another privilege for the Regular Army. 
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leristische Monatshefte, September, 1914, pp. 161-172. 

Field artillery—Germany—A comparison of the strength and composition 
of the German field artillery with the Austro-Hungarian, French and 
Russian elements. Artilleristische Monatshefte, October, 1914, pp. 234- 
242. 

Field artillery—Japan—Account giving impressions gained in a day spent 
with a Japanese field battery Equipment. Horses. Training. Methods. 
Journal of Royal Artillery, December, 1914, pp. 611-614. 

Field artillery—Russo-Japanese War—A comparative study of the field 
artillery employed in the Russo-Japanese War. (Translated from 
Journal des Sciences Militaires). Journal of Royal Artillery, December, 
1914, pp. 656-661. 

Field artillery—South America.—Data concerning the field artillery matériel 
of Colombia, Peru, Ecuador and Venezuela. Field Env. file. Artillery 
(Field) South America. 

Field guns—European War 1914.—Description and drawings of German 
and other field pieces, and panoramic sight. The Illustrated London 
News, November 14, 1914, p. 678. 

Field quns—France.—lIllustrated descriptive comparison of the French 75- 
millimeter piece with the German 77-millimeter rapid-fire gun, M/1896 n. 
A. L/IIlustration, December 12, 1914, pp. 458-459. 

Field guns—France.—Descriptive data with photo plates on the French 75- 
millimeter gun. An extract of the firing table for the field piece M/97, 
with annotations. Artilleristische Monatshefte, October, 1914, pp. 
276-278. 
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Field guns—France (Rimailho).—Description of the Rimailho rapid-fire 155 
gun (short), model 1904. Illustrated. L’Illustration, December 19, 1914, 
p. 492. Also Navy & Army, January 2, 1915, p. 357 

Field Guns—United States—New designs of mobile guns. A new type of 
3-inch field gun and a new type 3.8-inch field howitzer have been devel- 
oped, especially designed for use with the split-trail types of mounts now 
undergoing tests, in order to permit of wider traverse of the guns at high 
angles of elevation. A drop breech used. A new type of 4.7-inch how- 
itzer of wire-wrapped construction for the Panama Canal. Fires a 60- 
pound projectile, maximum range of 10,000 yards. (In Report of the 
Cheif of Ordnance, U. S., 1914. Washington, 1914, p. 27. UF510.3.A15, 
1914. 

Field artillery—United States—Field artillery for the mobile army of the 
United States. Of the 264 batteries required for a mobile army of 
450,000 in continental United States in case of war with a first-class 
power, 212 are now complete and in the hands of the regular army or 
militia. The ammunition is far short of what is thought advisable. (In 
Report of the Chief of Ordnance, U. S., 1914. Washington, 1914, pp. 21- 
22. UF510.3.A15, 1914.) 

Field Artillery—United States——Supply of mobile artillery. It is stated that 
it will take until 1920 to complete the project for field artillery guns and 
carriages, and until 1919 to have the desired amount of ammunition in 
reserve. (In Report of the Chief of Ordnance, U. S., 1914. Washington, 
1914, pp. 32-338. UF510.3.A15, 1914.) 

Field artillery fire —Suggestions as to the offensive moment in the field 
artillery. The importance of the intervention by aerial craft in the 
tactical and constructive sphere of artillery, especially of the field 
artillery with low trajectory. Militaer-Wochenblatt, October 6, 1914, 
pp. 2800-04. No. 131 

Field artillery fire—Description of a slide rule for indirect tire. Directions 
for solving the problems propounded. Journal of the Royal Artillery, 
November, 1914, pp. 529-536. 

Field artillery fire—France.—Terrible effect of new French shell. Missiles 
that kill without wounding. The latest horror in war. (In The North 
China Herald, Shanghai, 1914, Vol. CXIII, No. 2466, November 14, 
1914, p. 485. ANS8C. N8, v. 113.) 

Field artillery matériel—France.—Francia, Datos sobre matériel de artilleria 
(del Memorizl de artilleria, August, 1914, Madrid.) The number of 
guns on hand and under trial, July 14, 1914, in France. (In Revista 
Militar, Buenos Aires, 1914, pp. 829-830, U6 A6 R45, v. xiii.) 

Field artillery fire-—‘The war in the air. How the aeroplane scounts direct 
artillery tire, and how they fight—Duels in the air-Aeroplanes vs. Zeppe 
lins.” Flying, December, 1914, p. 325. 

Field artillery fire—Germany.—Fire; firing over own infantry and replenish- 
ment of ammunition (100); fire control (102). Replenishment of person- 
nel and matériel (101). Change of position (101). Duties of different 
commanders (101-2) Wedels Taschenbuch, 1915, pages in parenthesis. 
U135 G3 W3. 

Field artillery fire —Germany.—Effect of artillery fire. Wedels Taschen- 
buch, 1915, p. 107. Filed U135 G3 W3 

Fire effect—of artillery (107). Wedels Taschenbuch, 1915, pages in paren- 
thesis. U135 G3 W3. 

Heavy field artillery —Thoughts about heavy artillery. Is the heavy horse 
suited for a campaign? Militaer-Wochenblatt, October 3, 1914, pp. 2778- 
2781. No. 130. 

Heavy field artillery—Germany.—Heavy artillery of the field army in France 
and Germany. A discussion of the pro and con of its need in both armies. 
Artilleristische Monatschefte, September, 1914, pp. 173-179. 





INDEX 


Heavy artillery—Germany.—Brief statement of German general headquarters 
on the effect of the 42-centimeter guns in the bombardment of Liege, 
and of other heavy ordnance. French Supplement 188, Internationale 
Revue, November, 1914, pp. 318-319. 

Heavy artillery—Russia—Russia’s artillery. Modernization of the heavy 
gun. By Arnold Louis Chevallier. A general article upon the Russian 
heavy artillery stating that it has outclassed the German artillery and 
the reasons therefor. Gives operation of the breech mechanism, descrip 
tion of the shrapnel, number of rounds carried on caisson, weight of gun 
range and velocity. Illustrated. Illustrations are general in character 
No details. (In Navy and Army Illustrated. London, 1914, Vol. II, No 
18, December 19, 1914, pp, 253-257. 

Howitsers—Austria—Short description znd illustration of a new _ 6-inch 
howitzer. The Illustrated London News, November 28, 1914, p. 748. 
Howitsers—European War, 1914.—Illlustrations of howitzers of 12-incl 
caliber equipped for road transport, with brief description. Journal oi 

the Royal Artillery, November, 1914, p. 561. 

H owitsers—France.—Description and cuts of 120-millimeter French howitzer 
The Engineer, December 11, 1914, p. 562 

Howitzer—Germany.—Description and illustration of the 42-centimeter gun 
The Engineer, November 20, 1914, p. 480. Also Illustrated Londo: 
News, November 21, 1914, p. 695. 

[fowitsers—Germany.—German press clippings on the 42-centimeter howitz¢ 
and artillery in generzl. Filed Env. Case—Howitzers—Germany 


Howitsers—Germany.—German artillery in the war, from the Scientific 
American. A fairly good description of the 11-inch Krupp howitzer 
giving transportation, powder charges, range with different degrees of 
elevation, initial velocity, weight of projectile, and the recoil mechanism 
Two illustrations showing method of transportation. (In Journal of the 
Military Service Institution of the United States, New York, 1914, Vol 


55, No. 192, November-December, 1914, pp. 485-487. U1 J5 Vol. 55.) 

Howitsers—Germany.—The German 28-centimeter howitzer; its range and 
possibilities. Eight illustrations showing princpally the method of trans 
porting and assembly. Text gives general description of the howitzer 
(In Navy and Army Illustrated, London, 1914 Vol. 2, December 5, 1914 
pp. 174-176, llustrated. 

Howitsers—Germany,—Germany’s large howitzers. A portion of a letter 
the Times, by General Sir Desmond O'Callaghan, late R. A., and chair 
man of the Ordnance Committee. Mentions 28- and 42-centimeter gun 
with reference to platforms, transportation, weights, elevation, range, and 
bursting charge, also weight of shell. (In Arms and Explosives, London 
1914, Vol. XXII, p. 168, December 1, 1914. U2 A6 V. 22.) 

llowitsers—Germany.—The big guns of the enemy. The great 42-centimete: 
German howitzer and the Austrian mortar gun described. Halfton 
illustrations showing methods of transport, etc. (In The Sphere, London 
1914, Vol. LIX, No. 28, 1914, pp. 210-210a, illustrated. ) 

Howitsers—Japan.—At Tsing-Tau; a Japanese 6-inch howitzer—the gunners 
being told not to let it be photographed. (In Illustrated War News 
London, 1914, Part 17, December 2, 1914, p. 8. Illustrations only.) 


Losses—European War 1914 (Germany).—Casualties of German artillery 


According to the Prussian lists, 1-20; according to the Bavarian lists, 1-5: 
according to the Saxon lists, 1-6; according to the Wuertembergian list 
1-8. Artilleristische Monatshefte, September, 1914. p. 216 

Vechanical transportation—France—Report on results obtained in tria 
with motor trucks in France, by General Rohne. Brief data on efficiency 


demonstrated in comparison with animal traction. Artilleristisch 
Monatshefte, September. 1914, pp. 204-213. 
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Shrapnel.—"“Shrapnel”: The history of the terrible man-killing projectil 
The story of Henry Sharpnel. The early use, reward of the inventor, 
etc. What it is. (In The War. Nelson’s Picture Weekly. London, 1914. 
No, 8, October 10, 1914, pp. 16-17.) 

Siege guns.—Are fortresses valueless? By Maurice A. Gerothwohl. The 
writer thinks that if forts are provided with large caliber guns they are 
still valuable. Examples given show that Antwerp was provided with 
5.5-inch Krupp guns, and Verdun equipped with 12.2-inch. (In The Fort- 
nightly, New York, 1914, November, 1914, pp. 846-853.) 

Siege artillery fire—France—French fortress artillery. Officers watching effect 
of fire from an observation ladder. One illustration. In The Times 
history of the war. London, 1914, Vol. 1, Part 7, October 6, 1914, p. 252.) 
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BOOK REVIEWS. 


Notes on Field Artillery, 2nd Edition. By Capt. Oliver L. Spalding, It, 
ith Field Artillery. Published by Umited States Cavalry Association, 
Fort Leavenworth, Kans. 1 vol., 8 vo. Price, $1.25. 

Captain Spaulding needs no introduction to the service, his excellent work 
as instructor in the service schools at Fort Leavenworth as well as his author- 


ship of the first edition of the present volume, long a text book at the School 


cf the Line, having long ago established him as an authority on Artillery 
matters. 

The present edition is a revision and amplification of its predecessor and 
brings the subject down to the moment. It is written in the admirable styl 
that characterizes all of the author’s work, clear and concise and without 
mystery or verbosity. It is neither a primer nor a treatise; that is, neither 
so elementary as to reflect on the intelligence of the student nor so technical 
as to be beyond the average reader. 

The chapters on the technique of fire and the tactical connection are worthy 
of especial mention, the first on account of an especially happy presentation 
of a subject usually «ssumed to be fraught with difficulty and the second 
hecause of the supreme importance of a matter as yet little developed in our 
service. 

To touch upon all the good points of this work would require its republi 
cation here, suffice it to say that it should be in the possession of every 
\rtillery officer, whether of the Regular Service or the National Guard, and 
of every other officer who ever expects to command a force including Ar- 
tillery troops. 

Georce G. Gari 


Efficiency of Shrapnel Fire. By Lie Rohne., Germen Army. 
Translated by permission of the < the Artilleristische Mona- 
tashefte by Lieut. E. L. Gruber, 5: rtillery, and issued by the 
School of Fire. 

This article, recently written by a authority on Artillery fire, 
should be especially valuable to all cers and should not only be 
read but studied. It should also be to any officer who may some 
day come under artillery fire, es he doubts the efficiency of 
shrapnel. 

He discusses theoretically the i single shrapnel, a group of 
shrapnel and their efficiency, comp ht German field gun 1896 N/A, 
the light field howitzer and the F limeter gun. 

The chapter on methods of fire y interesting to any of the many 
officers who have entered into ¢ » the discussions on this subject, 
especially since the starting of f Fire. 

The question of the unit pro 1e time shell is also discussed. 

The entire article is very re is well illustrated with tables and 
figures. 

REY, Captain, 6th Field Artillery 
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Privat. German Sources. Compiled by Captain A. L. Conger, 26th 
Infantry. Translated by Master Signal Electrician Harry Bell, U. S 
Army. Fort Leavenworth, Kansas: Army Service Schools, 1914. l 
2 maps. S8vo. Price, $1.00. 


This collection of authoritative accounts of the operations at St. Privat 
on August 18, 1870, reflects great credit upon the collector, the translor 
and the Staff College Press. The student of history must go to original 
sources in order to get an accurate conception of any given event; and in 
the case of the action at St. Privat it would be difficult to imagine anything 


more accurate, more comprehensive or better arranged than the volume just 


published by the Army Service Schools. The action is presented in all its 


phases and from every point of view by many of its principal participants 
and from contemporaneous official reports. 

The close historical study and painstaking labor involved in the compila 
tion and translation of such a work by men in the military profession, and its 
publication by the press of a service school is an indication of the place which 
the Army Service Schools may yet hope to occupy in the educational system 
of the country. 

It is to be hoped that the publication of St. Privat is but the beginning 
of a series of authoritative works on military history compiled by military 
men for military students which will not only be of the greatest value in 
itself, but possibly be of greater benefit to the profession by calling the 
attention of historians and educators to the high standard of intellectual effort 
which exists in our army today. In this connection it is almost superfluous 
to point out the fact that some well-conceived plan of coordination and coop- 
eration is needed to prevent duplication of effort in the various service 


schools which at present lack adequate general supervision and direction. 


War and the Empire; the Principles of Imperial Defense. By Colonel Robert 
Foster, R. E. London: Williams and Norgate, 1914 1 vol. 12mo. 
With map, seven appendices and index. Price, 2s. 6d. 


\ remarkably able and prophetic interpretation of the British Empire, its 
component parts and the duty which each part owes to the whole. It is hard 
to realize that Colonel Foster’s work was written prior to the great European 
war which has so forcibly called attention to the correctness of his premises 
and his reasoning. 

His underlying theme is the weakness which is implied in any measures 
intended solely for defense and the success which invariably comes to the 
nation which is ever ready to take the offensive and to strike hard at the 
military and naval strength of the enemy. He strongly points out to the 
colonies that their only true defense lies in contributing freely to the common 
cause;,and that any extensive measures for local protection are based not 
mly upon selfishness but also upon an erroneous conception of strategy. 

His disposition of the question of coast defense which has recently been 
the cause of so much discussion in our country may possibly seem to many 
readers to be the work of a man given over too frankly to the cause of the 
navy and the mobile army; but unprejudiced examination of the reasons 
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which have led Colonel Foster to pass lightly over the subject of coast 
defense will bring forth the fact that everything he has said is based upon 
historical fact and sound common sense 

At a time when all England is in daily dread of another German sea raid, 
Colonel Foster’s explanation of the comparative insignificance of such 
isolated blows should be most reassuring. 

Although written entirely from a British point of view and dealing 
exclusively with British problems, the book ought to prove a most enlighten- 
ing study for Americans who have similar problems to solve, but who for- 
tunately do not have to depend upon the initiative of self-governing colonies 
in order to formulate a plan for national defense. 

The book shows very clearly what military and naval men in England 
expected of the British navy; and, in spite of many minor setbacks, it is hard 
to see in what particular their faith was misplaced. 

Colonel Foster’s residence in Washington several years ago as the British 
military attaché will give the book an added interest to his many friends and 


acquaintances. 


The Modern Army in Action. By Major General John F. O’Ryan, New 
York National Guard, and Captain W. D. A. Anderson, Corps of Engi- 
neers, United States Army. New York: McBride, Nast and Company, 
1914. 1 volume. 8vo. Price, $1.50 net. Postage, 12 cents. 


The Modern Army in Action is a discussion and explanation of the entire 
subject of war and the waging of war. Presumably designed primarily for 
the purpose of enlightening those who have not before given the subject 
much serious thought, it is nevertheless written in such a comprehensive and 
concise manner as to be of considerable value to military men who may be 
in search of a brief exposition of the modern aspects of their profession 

The book is first concerned with an explanation of the meaning of war, 
its causes and its relation to society and the evolution of the human race. 
This exposition is followed by a historical outline of the various methods 
of preparing for war and preparing against war which have been character- 
istic of the different epochs of world history. Specific examples are given 
of the manner in which this problem has been met by the more important 
modern nations. These examples necessarily include a comparison between 
the scientific, thorough German preparation and the haphazard methods of 
England, which bear such a striking resemblance to our own lack of method 
in this respect. 

Mobilization 2nd concentration—terms which are so often loosely and inac- 
curately employed in the public press—are well defined; and the various 
means of transportation and supply upon which mobilization and concentra- 
tion depend are enumerated and explained. 

So large a question as strategy is touched upon briefly, but in an illumi- 
nating manner. Pertinent historical examples of strategical principles add 
greatly to the interest of the discussion. 

The various main arms and branches of the service are accurately defined; 
and the importance and relation of the auxiliary arms are described and 
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discussed from a thoroughly modern point of view 


as to clear up for thé uninitiated many obscure points 
Che importance of the service of security and information and the 
employed to perfect it are well brought out; and the methods by which all 
e diverse elements of a modern army are welded together and then wielde: 
is a single weapon are vividly and accurately described 


Although The Modern Army in 


and in such a manner 


means 
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Action is confessedly a popular discussio1 
of professional subjects, it is so well presented that it 
‘onsiderable value at 


cannot fail to have 
a time when many persons, hitherto almost unconscious 
f the existence of an army in their own country, are suddenly finding them 


selves in need of brief and authoritative information 


on military subjects i 
» follow the course of the great European conflict and 


irder intelligently te 


ipply its lessons to our own national problem of preparedness against war 


Major General Leonard Wood, commanding the 
to these lessons 


\ foreword by 


Faster! 


Jepartment, refers in terse and unmistakable language 








EKNCHANGES. 


Loaned to Members on Request. 


Archives Militaires, Paris, France. 

Arms and The Man, Washington, D. C. 

Army and Navy Journal, New York City. 

Army and Navy Register, Washington, D. C. 

Artilleristische Monatshefte, Berlin, Germany. 

Cavalry Journal, Fort Leavenworth, Kansas. 

Circular Militar Argentio, buenos Aires, Argentine Republic. 
Dansk Artileri-Tidsskrift, Copenhagen, Denmark. 

light, London, England. 

Infantry Journal, Washington, D. C. 


Journal des Sciences Militaires, Paris, France. 


journal of the Military Service Institution, Governor's Island 
Journal of the Royal Artillery, Woolwich, England. 

Journal of the U. 5. Artillery, Fort Monroe, Virginia. 
Memorial de Artilleria, Madrid, Spain. 

Memorial del Estado Mayor Jeneral, Santiago, Chile. 

Militar Wochenblatt, Berlin, Germany. 

National Guard Magazine. 

New York Sun. 

New York Tribune. 

Norsk Artileritidsskrift, Kristiania, Norway. 

ur Dumb Animals, Boston, Massachusetts. 

Professional Memoirs, Corps of Engineers, Washington, D. C 
Revista de Artilharia, Lisbon, Portugal. 

Kevista di Artigleria e Genio, Rome, Italy. 

Revista Militar, Buenos Aires, Argentine RKeupblic. 

Revue d'Artillerie, Paris, France. 

Revue d’Infantrie, Paris, France. 





Field Artillery Directory 


REGULAR ARMY 


FIRST FIELD ARTILLERY. 


Granger, Ralpl 
Stuart, Edward 


Birnie, Upton, Jr 
, Augustu 


Mortimer, Charle 
Wood, William S 
Allen, Charles M 
Morri son, Williar 


Blake ly, Charl » 
Cubbison, Donald ¢ 
Riley, James W 
Parker, Cortlandt 
Lewis, Robert H 
Booker, Philip W 
Pritchett, Edwin E 
Rucker, William H 
Shepherd, William H 
Dunn, William E 
Gottschalk, Telespt 


} 


Rumbough, Jo 


Brabson, Joe R 
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FIELD ARTILLERY DIRECTOR Y—Continued 


Name Batteries. Name 


Second Lieutenants —C ontinued. 


Magruder, John 
Riggs, E. Francis 
Nance, Curtis H. 
Beatty, John C. 
Proctor, Mert 
Meyer, Vincent 
Wilson, Robert W. 
Barnes, Julian F 
Gillespie, James A 
Clarkson, Herbert S 
Helmick, Charles G 


Veterinarians. 


Mitchell, Aquila 
Seeley, Burton A 


THIRD FIELD ARTILLERY. 


(Light.) 
Hdars. and Battys. A, B, and C 
Ft. Sam Houston, Tex. 
Battys. D, E, and F, Ft. Myer, Va 
Colonel 
Van Deusen, George W 
Lieutenant Colonel 
Menoher, Charles T 
Majors. 


Lyon, Leroy S 
McCloskey, Manu 


Chaplain 
Perry, Barton W 
Captain 


Stephens, John E 
Gallup, Fred H 


Farrar, Henry B 
Austin, Fred T 
Donnelly, Edward T 
Jones, Clarence e N 
Bunker, Charles N 


Hennessy, Frederick B 
Loc ke, Morris E 
Miche!, William N 
Myers, Joseph E.. 


First Lieutenant 


Honeycutt, Francis W 
Hammond, John S 
Carter, Arthur H 
Smith, Edwin De L 
Burleson, Richard C 
Olmstead, Dawson 
Paine, George H 
Downer, John W 
Parrott, Roger S 
Kirkwood, Robert G 
Dougherty, Louis R 
Hopkins, Samuel R 
Daly, Charles D 


Second Lieutenants 
Greble, Edwin St. J., Jr 


Ode!!, Herbert R 
Simpson, Bethel W 
Vanderveer, Harold C 
Browne, Charles J 
Parker, Edwin P., Jr 
Eager, John M 
Brewer, Carlos 

Cain, David E 
McMahon, John E., Jr 
Thurber, Philip L 


Veterinarians. 


Griffin, Gerald E 
Gage, Fred B 


FOURTH FIELD ARTILLERY. 


Mountain.) 
Tex. 
Colonel. 
Berry, Lucien G.. 
Lieutenant Colonel 
LeR 
Major 


Gately, George G 


Mc Master, Richard H 
Chaplain. 

Joyce, Francis P. (capt.) 
Captains 


Merrill, Thomas E 
Newbold, Henry lL 
Spaulding, Oliver L., Jr.. 
Langdon, Jesse G 

Craig, Daniel F. 
Lawson, Laurin L 
Brewster, Alden F 
Kilbourne, Henry S., J: 


MeNair, Lesley J 
First Lieutenants. 


Quinn, Leo P 


Prosser, Walter E 
Collins, Leroy P 
Harlow, Charles W 
Greely, John N 

Mort, John E.. 
Barrows, Frederick M 
Burns, James H 


McBride, Allan C 


Sparks, Leonard C 
Hollingsworth, Charles I 
Stewart, Frederick W 
Hayden, Herbert 
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FIELD ARTILLERY DIRECTORY—Continued 


Batteries 


Second Lieutenant Second Lieutenant 


Erlenkotter, Herman nass'd Oliphant, Thoma 
Devers, Jacob L , 


Bloom, Frank 
Jones, Lloyd E 
Polk, Newton N 
Hauser, John N 
Greenwald, Kar! C 
Frankenberger, Bertran 
Young, William C 
Wyeth, John C 
Burr, John G 
Burr, William E. (add 
Veterinarian 
V elerinarian 
Le May, Daniel 
ver, Richard H Jewell, Charles H 

Sproule, William A 


FIFTH FIELD ARTILLERY. SIXTH FIELD ARTILLERY. 
Light Hor 


Lign 


Ft. Sill, Okla Hdaqrs. and Batty A, B, and C 
Douglas, Ariz 
Colon Batty. D, Brownsville, Tex 
Batty. E, Laredo, Tex 
Granger Batty. F, Eagle Pass, Tex 


Lieutenant Colonel Colonel 
, Edward F., Jr Greble, Edwin St. ] 
Major Lieutenant ¢ 


Bowley, Albert J 2 Batt. Kenly, William L 
Bishop, Harry G. 1 Batt 
Major 
Chaplain 
Aultman, Dwight E 
Payne, Brooke 


Chaplain 
Dickson, Thomas J 
Caplain 


Butner, Henry W 
Scott, Ernest D 
Lloyd, Charles R 
Boiseau, Louis T 
Deems, Clarence, Jr 
Doyle, Fred C. 
Campbell, Tilman 
Carey, John B. W 


First Lieutenant Margctts, Nelson E 


Smith, Emery T ; First Lieutenant 
Danford, Robert M Jnas 
ber, Edmund L 2 Bishop, Albert T 
Thomas D Jnass’ Starkey, John R 
In Hoyle, Rene R. De R 
Maul, John C 
arp, n 2 Marley, James P 
Thorp, Frank, | Merrill, Walter W 
Capron, Webster A Jnass’d Tyndall, John G 
Perkins, Kenneth S Sands, Alfred L. P 
Crane, John A , ; George, Charles P., Jr 
Prince, Frederick A Randol, Marshall G 
Higley, Harvey D 
Second Lieutenant King, Edward P., Jr 
Magruder, Marshal! 
Seaman, George G 
is, Charles ( 
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Second Lieutenants. 


laliaferro, Lucien H 
Turner, Frank A 
Finch, Neil G.. 
Erwin, Vincent P 
Hicks, Edward H 7” 
Anderson, Jonathan W 
Bailey, Wesley M 
von Holtzendorff, Joh 
Austin, Raymond B 


a Adan Ss, 4s 
Greble, E. St. J 
lreat, C. G 

Van Deusen, G. W 
Millar, E. A 
Sturgis, S. D 
Berry, L. G 


Lieutenant ¢ 


McMahon, J. E 
Menoher, C. ‘I 
Hinds, E 

March, P. ¢ 
Kenly, W. L 
McGlachlin, E. F 
Lassiter, W 
Irwin, G. Le R 


1 
2 
3 
4 
5 
6 


x 


Major 


McNarr, Wes 
Snow, W. J 
Gatley, G. G 
Lyon, Le R. 5S 
Horn, T. N 
Summerall, C. P 
Cruikshank, W. M 
Farr, 0. W. B 
Aultman, D. E 
Fleming, A. S 
Payne, B. 
Guignard, W. 5S 
Bowley, A. ] 
Bishop, H. G 
Newbill, W. D 
McCloskey, M 
Mc Master, R. H 


> ii ee a! 


Dea 


~ 


Caplain 


Stephens, |. E 
Merrill, T. E 
Conner, F 
Butner, H. W 
Newbold, H. L 
Scott, E. D 
Smith, W 
Starbird, A. A 
Joyd, c R 
Spaulding, O. L., 
Lanza, C. H 
Cassels, A. F 
Gallup, F. H 
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65 
66 
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It M'RNATI 
Continued 
Name 


Second Lieutenants 


rane, William C., Jr 
llacek, E t 
yughton, 


iderson, 
l elerinarian 


, William P 
ce fred | 


Granger, R. 
Moore, D. T 
Hopkins, F 
Austin, 
Pulis C. ¢ 
Boiseau, I.. T 
Lambdin, W. 
Stuart, E. A 
Donnelly, E. 
Brooke, G. M 
Williams, H. C 
Faulkner, A. U 
Apple, G. M 
Yule, E. H. 
Westervelit, W. 1 
Birnie, U., jr. 
Deems, C., jr 
Doyle, F. C 
Jones, C. N 
Melntyre, A 
Greene, G. R 
Briggs, R. W 
Bunker, C. M 
Griffin, F. W 
Welsh, R. 5S 
Campbell, T 
Langdon, J. G. 
Craig, D. F 
Wartield, A. B 
Burt, W. H.. 
Hennessy, F. B 
Lawson, * L 
Locke, M. E 
Kilbreth, J. W., jr 
Bryson, J. H. 
Mason, R. O 
Browning, W. $ 
Barnes, J. F 
Ennis, W. P 
Currie, D. H 
Browne, B. I 
Pratl, R. S 
Brewster, A. F 
DeArmond, E. H 
Wood, N. E 
Fuger, A. S 
Michel, W. N 
Wheeler, FE. S 
Hollyday, T. W 
Corey, J. B. W 
Churciill, M 
Jones, W. F 
Mortimer, C. G 
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Regt. No 


Car ror 

Mort, J 

Barrow 

Wunn, 

Burns, 

Hughe . 

Smith, T. 
Parrott, R 
Gottschalk, 71 
Higley, H. D 
King, E. P., 
Perkins, K. S 
Kirkwood, R. G 
Marr, H. E 
Rumbough, 

Mc Clea. e, W 
McBride, A. ¢ 
Brabson, J. R 
Sparks, L. ¢ 
Crane, J. A 
Prince, F. A 
Magruder, M 
Martin, T. C 
Rogers, W 
Dougherty 
Hopkins, S$ 
Hollingsworth 
Daly, C. D 
Palmer, A. 
Stewart, F 
Hayden, H 
fhren, L. J 
Beere, D. M 


Honeycutt, I 
Blakely, C. 5 
Smith, E. T 
Danford, R. M 
Quinn, L. P 
Gruber, E. L 
Neal, C. W 
Cubbison, D. 
McKinlay, I 


Osborne, 


& PP PP PS PW & 


Oe 


Seagrave, 
Dodd 
Lund, J 


Second Lieutenants. 


NNNN th 
~ 


Erlenkotter, H 
Thummel, C. B 
Miner, H. E 


Greble, E. St. J., 


PAAAMAMAAAAA nan 


3 
4 
2 
1 
3 
5 


Sturgill, 
Miles, S 
Parker, 

Burleson, 9 july, 

Gilmor, A 10 july, 

Starkey, J. R 11 july, 

loyle, R. E. DeR 11 july, 

tead, D 12 july, 

JG 12 july, 

13 july, 

13 july, 

16 july 

19 july, 

6 july 

12 aug. 

5 mar. 

1 july, 


Com NAU EWN 


NANkRWNeS 
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Magruder, J 
Riggs, E. F 
0 july, Nance, C. 
25 aug. 2 Bowley, F. 
17 sept Beatty, J 
16 june, 09 Hatch, J. 
10 sept. 3 Walker, C 
A) sept. 28 Simpson, 
Finch, N 
Hobbs, H 
Andrews, ] 
Oliphant, T 
Proctor, M 
Wrona, W 
Erwin, V. P 
Bloom, F 
Meyer, V 
Hicks, E. H 
Thomason, A. G 
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Name, rank, and date of rank. Reg't. No. Name, rank, and date of rank 


Second Lieutenants Second Lieutenants 


Daly, J. O.. 30 nov 
Parker, E. P., jr... nov 
Eager, J. M.. nov. 
Scott, R. C jan. 13 
Eager, H mar. 
Young, W. C.. june, 
Crane, W. C., jr... june, 
Brewer, C june, 
J june, 
june, 
june, 
july, 
july, 
aug 
june, 
june, 
june, 
june, 
june, 
june, 
june, 


Wilson, R. W 
Morrow, N. P. 

Jones, L. E 

Polk, N. N 

Bradley, F 

Anderson, J]. W 
Deshon, P 

Barnes, J. F 
Vanderveer, H. C 
Andrus, C 

Maxwell, R. L 
Browne, C. J 

Hauser, J. N 
Greenwald, K. C 
Anderson, R. E 
Gillespie, J. A 

Bailey, W. \ 

von Holtzendorff, J. D 
Winton, W. F july, 
Frankenberger, B nov. 
Austin, R. B 30 nov. 


wudé hw 
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Clarkson, 
Eikel, J.. 
Helmick, C. G 
Sedlacek, E 
Thurber, P. L 
Houghton, W. C. 
Wyeth, J. C 
Harris, A. R 
Burr, J. G 
Anderson, J. B 
Burr, W. E 


june, 
june, 
june, 
june, 
june, 
july, 
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— ee ee ee ee 


NINN Nh 


MILIT 


FIRST INSPECTION DISTRICT Riade diteud 
t. Robert Davis, inspector, Boston, Mass RATTERY A, PROVIDENCE 


Massachusetl Capt. Everitte S. Chaffee. 
Ist Lieut. Rush Sturgis. 

ist Lieut. Wm. Gammell, Jr 
2nd Lieut. Danie! Howland. 
2nd Licut. Gerald T. Hanley 


First BATTALION 
Headquarters, Boston 


J. H. Sherburne 
R. FP. Biake, Adjutant 
SECOND INSPECTION DISTRIC! 
ee Capt. Dan T. Moore and Lieut. Harry Pfe 
Capt. Richard k. Hale Inspectors, New York Cit 
Ist Lieut. N. Wigglesworth 2 
Ist Lieut. E. B. Richardso New Jersey 
2nd Lieut. H. S. Aller BATTERY A, EAST ORANCI 
2nd Lieut. R. C. Ware 
Capt. Claude E. Lanterman 
STER Ist Lieut. Frederic A. Reimer 
ist Lieut. Harry P. Dickinsor 
Edward W. Wheeler 2nd Lieut. Robert B. Treat 
Nicholas J. Smith 2nd Lieut. Edward C. James 


BATTERY B, WORCi 


Capt 
Ist Lieut 
Ist Lieut. John F. J. Herbert 
nd Lieut. Walter |. Cook son BATTERY B, CAMDEN 
nd Lieut. Arthur P. Trombl; 
Capt. Samuel G. Barnard 
BATTERY ©, LAWRENCE Ist Lieut. William C. Hinderer 
Ist Lieut. Charles M. Ferat, Jr 
lr. D. Howe nd Lieut. Samuel R. English 
Lieut. E, O, Dick ‘nd Lieut. Charles H. Hinderer 
Lieut, George McLane, J: 
d Lieut. W. W. Robert Vew York 
l. 


d Lieut. R. A. Daniels Piast Pinto ARTILLERY 


pt 


Ca 

Ist 
Ist 
dy 
> 


Connecticut Headquarters, New York Ci 
HATTERY A, BRANFORD Col. Henry H. Rogers 
Lieut. Col, Merritt H. Smith 
Frank H. Frishie Capt. Dawson Olmstead, Adjuta 
U.S 


t Lieut 
4.) 


t Lieut. Charles S eomat 
1 lueut, Joho J. Ahern 


Capt. Edwin Emerson, Comn 


Tt is requested that all errors be reported to the Editor, 
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Prentice Strong, Battalion Adjutant BATTERY C, BROOKLYN 
apt. Leonard B. Smith, Battalion Adjutant 
ist Lieut. Francis D. Bowne, Battalion Quarter Capt. Albert S. Hamiltor 
master an “ommissary ist Lieut. Thomas A. Buy 
yn Quarter ist Lieut. Eugene A. Holmes 
’nd Lieut. Walter H. Simonso: 


BATTERY BATTERY D, NEW YORK Ty 
uido F. Verbeck Capt. James B. Richardsor 
George G. Bailey ist Lieut. Howard E. Sullivan 
Thomas E itchcock. ist Lieut. Alphonse W. Weiner 
William H. Thomas ’nd Lieut. Charles J. McGronan 
Edward R. Granger 
BATTERY B, NEW YORK CITY ee ee Se ee 
tt. Robert D. Mill Capt. John J. Stephens, Jr 
Lieut. Louis D. Fancher Ist Lieut. Francis T. Colby 
ieut. Channing R. Tov Ist Lieut. Robert W. Marshall 
ieut. Walter C. McClure 
BATTERY F, NEW YORK CITY 
BATTERY C, BINGHAMPTON 
i eR Capt. William O. Richard 
Per ase D ae Ist Lieut. Samuel E. McR 
_ ~_ “Shien Ist Lieut. Charles H. King 
ch Bg BI “te m nd Lieut. Frederic k W. Bergstein 
ee ach E Ka ss Ind Lieut. Raymond L. Hoffmar 


} 


ickard 


BATTERY D, NEW YORK CITY 


mes E. Austir THIRD INSPECTION DISTRICT 
B min Van Rader 
I Marlborough Churchill! 


Koct Washington. D. C 


BATTERY E, NEW YORK CITY 


in T. Delaney 
t. Frederick H. Ryar 1ST BATTERY, WASHINGTON, D 
Joseph H de R eTa 
George B. Gibbor ‘apt. Louis C. Vogt 
t Lieut. George G. Wi 
BATTERY F, NEW YORK CITY 2nd Lieut. George A. B 
nd Lieut. Harry E. Shi 


Distri f Columhia 


rold Lawsor 
Raymond M. Rei 
Philip N. Laws Pe 
Frederick F. Moore 
BAITFRY A, Sol 
SeconD Fie_p ARTILLERY 
Headquarters, Brooklyn apt. Thomas O. Col 
st Lieut. Elmer G. Tice 
rae A. Wingate e Vient Cacter L. Writ 
Frank H. Hit | Lieut. Ray R. Geary 
ince’ nd Lieut. Herbert M. Pau 


BATTERY 8B, PITTSBURGH 


apt. William T. Ree 
st Lieut. Clinton T. Bundy 
a ; ° st Lieut. John S. Puruker 
: A -— eres  Ceereneeen 2nd Lieut. Chas. C. Wiliia 
rvesmasser an — 1 Lieut. Chas. C. Bentor 


er ¢ 
Herbert C. Dienst, Battalion Quartet 
r and Comn ary 

ian Harry F. Nimphiu BATTERY ¢ 
un Robt. A. McAustin 


apt. Chas. H. Cox 
HATIERY A, BROOKLYN t Lieut. Frederick S. Swier 
_ 2 nd Lieut. Augustine 5. Janeway 
hs - "Masks d Lieut. Samuel A. Whitaker 
Roger P, ¢ irk 
BATTERY DP, WILLIAMSPORT 
, RY oH 
SS pt. Clarence W. Kies: 
ter C. Fox t Lieut, William RB, Re 
it, Horst A, ¢ Albre t t Lieut. John D. Andrew 
t. Harry ¢ Miller ’nd Lieut. John H. Ba 


It in requested that all errors be reported to the Editor 
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ler 


First BATTALION ' 
Ist Lieut. 
_ . Ist Lieut. 
Thon is | ,orinar Ind Lieut 


He adquart: rs 


RATTERYS 


Capt. Robert C. | BATTERY A 


Ist Lieut. Lee F. Lawler 

ist Lieut. P. W. Kear apt. James H. Beard 

nd Lieut. McChesney ffr st Lieut. David L ‘ 

Ind Lieut. Edmond L. Sylvester t Jeut. Guy L. C 
i ut Williar 

BATTERY C, PORTSMO 

apt. Lewis W. Ditt — 

t Lieut. Irvin L Leafe t Lieut. Jan | 

ut. Ralph O. Oliver 

eut. Robert B. MacD saad 


{ 
Is nes s 
l t Lieut. Walter I. Tennent st Lieut. Edwin M 


d Li 
d Li 
FOURTH INSPECTION DISTRICT apt. William M. Crane 

t Lieu (sabrniel S. Adar 


B. M. Bail Inspector, Atlanta, Ga ut. Stanley M. Lemari 
' t. Thomas M. Harl! 
abama 


First Barra. 
Headquarters, Birt 
ee. Lieut. A. L. I 
All. Luck 


nissary 


FIFTH INSPECTION DISTRICT 


Maj. Leon. S 
Capt. Hartley 
Ist Lieu 

Con 


es ” Pir BaTrat 


Capt. Frank Fli 
ist Lieut. Waiter | 
nd Lieut. Robert L ittrmar 
sjor Robert H. Tyndal 
t. L. Dennis Williams, Ad 
let Frank J train 
S¢ward L. Anders Rockville 
Williar ict I 


Juliar omiti BATTERY A 


Headquarter [r 


HATTERY » BIRMINGHAM 


nL. Payne 
op st L Frank W. Bush 
First Batrrani eut. Mark A. Dav 
rs, Savan ' 7 : t 


He sdquart a 


l 
|. Davant m I 
M. Douglas, Adjutant BATTERY B, PURDt 


BATTERY A, SA ANNAL 


“éward G. Thomps« 

t. Edward G. Butler 
Valentine Seyvder 
Alexander R. MacD 
Mathias M. Ra 

tIATTERY 
BATTERY BR ATLANTA 

t nas S. Wi 
rew J. McBride, | stl. . Joseph A. And 
hr PF. Hallmatr t Lieut. Rosier W. Le 

} W.. Jor n ‘ lohn ¢ Deo 
Ma 1 nd ‘ Frank Nisle 


It is requested that all errors be reported to the Editor 
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BATTE! 
Capt. Frank M. 
Ist Lieut. 
Lansin Ist Lieut. J. B. Weir 
Nenu 2nd Lieut. James P. 
anderco 
2s —" BATTERY 


Ist Lieut. Joseph R 
BATTERY 


Max. E. P 


fF? \ 


RY 


v1 


WAUKEGAN 


Wurk 


ter B. M 
Amos H 
Edwin Sp 


Ist Lieut. 
2nd Lieut. 
2nd Lieut 


Fred C 
Philo J 


Morey 
Burgess 


Edward E. Barcl 


ay 


Wi 


nsin 


BATTERY 

BATTERY | it. Philip C. Westf 
Lieut. Alonzo J. Con 

ld M. Child Lieut. John G. Reed 

frank P. Dunr 2nd Lieut. William F. Fr 

Chester E. Boelic 2nd Lieut 

J seph H. Lewi 


ay 
' 
t 


C 
1s 
Is 


Alvin A. Kne 


Ot 


] 


BATTERY 
EF > Y 2 at 

inst Batt . : , . 
ah it , . Capt. George W. Dulany, 

a Ist Lieut. Jacob E. Brar 

Headquarter : - 
ist Lieut. James L. Oakes 
2nd Lieut. Eugene J. Cu 
2nd Lieut. Martin Purcell 


Bush 
Hirstius, Adjutant. 
v R. Avery, Battalio 

Commicesar 


ary 


SEVENTH INSPECTION DISTRICT 
BATTERY A, CLEVELAND Lieut. Frank Thorp, Inspector, Kansas Cit 
la A. Kulish M 
Fred T. Mudge 

everete > Wi K in 
'TERY C, BRIGGSDALE (COLUMBUS BATTER. 
Capt. C 
odney E. Pier : 
ut. George H 
Lawrence 


arence G. Grimes 
1st Lieut. Martin C. Penr 
ist Lieut. Dana T r 
Ind Lieut. Frank E 

nd Lieut. Charles E 


Barthe 
S. Schlege! 


BATTERY D, MT VERNON 


2nd 
2nd 


Vete 


D. Dowds 
B. Welker. RATTERY 
wrian, Frank R. Lunr 

1 + 


Lieut. Robert 
Lieut. Vincent 
rit 


Lieut. Walter J 


Warner 
1 Lieut. Edwin R 


Niehaus, 
SIXTH INSPECTION DISTRICT BATTERY B, KANSAS CITY 
’ Capt. Arthur J. Elliott 
Roy T. Olney 
2nd Lieut. Harry W. Rutting: 
Ind Lieut. Herman H. Kube. 


ist Lieut 
Illinoi 


First BATTALION BATTERY C, INDEPENDENCI 
: apt. Edward N. Stayt 
Headquarter Lieut. John L. Mil 
Lieut. Spencer Salish 
nd Lieut. Harry B. All 
Ind Lieut. George W. C 
Quartermaster 


nmissar 


Texa 
BATTERY A 


DANVILLE BATTERY 
F. Hopper Capt 
Harvey J]. McMillar Ist L 
Fred Starkey Ist L 
Leslie P. Livengood nd Lieut 


F. A. Logan 
ieut. A. C. A 
ieut. Sanford A 
Fred W. | 


It is requested that all errors be reported to the Editor. 
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EIGHTH INSPECTION DISTRICT 


Lieut. W. F. Sharp, Inspector, Denver, Colorado 


Colorad 


BATTERY A, DENVER 
Capt. John B. Goodman, Jr 
ist Lieut. John P. Donovan. 
2nd Lieut. Harry O. Nichols 


BATTERY B, DENVER 


Capt. Joseph W. LeFever 
2nd Lieut. William H. Schade 
2nd Lieut. George P. Hopkins 
2nd Lieut. Earl L, Edwards 
New Mexico 
BATTERY A, ROSWELI 
Capt. Charles M. De Bremond. 
Ist Lieut. James C. Hamilton 


ist Lieut. Willard F. Hird 
2nd Lieut. George M. Williams 


Utah 
IST BATTERY, SALT LAKE CITY 
Capt. William C. Webb 


ist Lieut. Curtis Y. Clawson 
2nd Lieut. Paul W. Billings 


NINTH INSPECTION DISTRICT 


Capt. E. H. Yule, Inspector, San Francisco, Cal. 


California 
First BATTALION 
Headquarters, Oakland 


Maj. Ralph J. Faneuf 

Capt. Frederick W. H. Peterson, Adjutant. 

Ist Lieut. John S. Riley, Quartermaster and 
Commissary. 


BATTERY A, LOS ANGELES 
Capt. Reuben A. Ford. 

Ist Lieut. Jesse McComas 

Ist Lieut. Samuel C. Haver, - 
2nd Lieut. Harry L. Powell, Jr 
2nd Lieut. Plummer H. Montgomery. 


BATTERY B, OAKLAND 

Capt. Harry F. Huber. 

ist Lieut. Charles J. Hogan 

Ist Lieut. Edward E. Vicary. 

2nd Lieut. — W. White 

2nd Lieut. Howard W. Enefer 
BATTERY C, STOCKTON 

Capt. Harry N. Howe 

ist Lieut. Otto E. Sandman 

2nd Lieut. Charles H. Young 

2nd Lieut. Asa M. Clark 


Oregon 


BATTERY A, PORTLAND 
Capt. Hiram U. Welch 

ist Lieut. George B. Otterstedt 

Ist Lieut. Bert V. Clayton 

2nd Lieut. Charies L. Johnson 


STATE OF MINNESOTA 
Capt. his 8 I 


Pulis, Inspector, St. Paul, Mintz 


First Fietp ARTILLERY 


Headquarters, St. Pau 


Col. George C. Lambert. 

Lieut. Col. William J. Murphy. 

Maj. Gates Johnson, Jr., First Battalio 

Ma). George M. Leach, Second Battali 

Capt. Otto N. Raths, Adjutant. 

Capt. Fred L. Baker, Quartermaster 

Capt. William H. Donahue, Comm \ 

Capt. Chas. A. Green, Adjutant, 2nd Battalion 

Ist Lieut. John H. Shoemaker, Quartermaster 
2nd Battalion. 

2nd Lieut. James K. Scott, Jr., 
ist Battalion. 


Quartermaster. 


BATTERY A, ST. PAUI 
Capt. Arthur G. Feuchert 

ist Lieut. John Hammerbacher 
ist Lieut. Henry A. Stempel 

2nd Lieut. Otto K. Seidel 


BATTERY B, ST. PAU! 


Capt. Frederick A. Tiffany 
2nd Lieut. Theodore A. Kuldunski 


BATTERY C, 


Capt. Thomas J. O'Leary 
ist Lieut. John H. McDonald 
ist Lieut. Roger J. Finn 
2nd Lieut. Philip J. McCauley 


BATTERY D, MINNEAPOLIS 


Ist Lieut. Douglas G. Burrill! 
2nd Lieut. Ernest J. Wenburyg 


BATTERY E, MINNEAPOLIS 


Capt. James E. Jensen 
Ist Lieut. William S. Hale. 


BATTERY F, MINNEAPOLIS 


Capt. Walter F. Rhinow 

ist Lieut. John J. Tooffe. 

ist Lieut. Fletcher Rockwood 
2nd Lieut. William H. Kennedy 


UNASSIGNED 
New Hampshire 


BATTERY A, MANCH 


Capt. Edwin L. Towle. 

ist Lieut. Frank J. Abbott 
ist Lieut. Henry A. Worthe 
2nd Lieut. Lucius E. Hill 
2nd Lieut. George W. Uptor 


It is requested that all errors be reported to the Editer. 
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ACTIVE MEMBERSHIP, FIELD ARTILLERY ASSOCIATION 


Regular Army. 


Unassigned to regiments 
3rd Field Artillery 
4th Field Artillery 
6th Field Artillery 
2nd Field Artillery 
Ist Field Artillery 
5th Field Artillery 


Multttia. 


New Mexico ent. 
Rhode Island ‘r cent. 
Utah ‘ent 
Massachusetts ent. 
Ohio ‘ent. 
Indiana 'r cent 
Missouri ent. 
Pennsylvania ent. 
Virginia ent. 
Michigan r cent. 
Illinois cent. 
Connecticut cent. 
Texas cent, 
District of Columbia - cent. 
New York r cent. 
Minnesota cent. 
Wisconsin cent. 
New Jersey r cent. 
lowa r cent. 
Louisiana ‘r cent. 
Colorado ‘r cent. 
Alabama or cent. 
California ‘r cent. 
Georgia ‘r cent. 
Kansas ‘r cent. 
New Hampshire ‘r cent. 
Oregon ‘recent 


wn ee 
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Ready March lst 





THE. FIRST OF THE FAMILY 


DUPONT 
Improved Military 


Rifle Powder 
No. 15 


PROGRESSIVE BURNING 


2925 f.s. Velocity in the Springfield 
3300 f. s. Velocity in the .280 


OTHERS WILL FOLLOW 


For Information Address 


Rifle Smokeless Division 
E. I. Du Pont De Nemours Powder Co. 
WILMINGTON, DEL. 

















